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Tke Life and Writings of Louis Aganaiz, Doctor of Philosophy 
and Medicine, LL.D. of Edinburgh and Dublin, Knighl of 
the Order of the Bed Eagle of Prussia, formerly Professor 
of Natural History in the Academy of Neufck&tel, now Pro- 
fessor of Zoology and Geology at Cambridge, in the United 
States of America, ^c, ^c, ^c. 

The Agassiz family is of French origin, and were among 

^those Protestants whom the revocation of the edict of Nantes 

to leave France. 

The immediate ancestors of M. Agasaiz fled to the Pays 

Vaud, which, at that time, made part of the Canton of 

.Beiiie. From the time of their establishment in their new 

.residence, their prosperity has been uninterrupted. The 

.branch to which our naturalist belongs has been especially 

/devoted to the ministry ; the whole line for 6v-e generations 

.liave been clergymen. The father of Agasaiz was pastor at 

Imier (one of the Protestant parishes of the ancient biahop- 

of 33asle, which had been just incorporated into the 

inch empire), when he married the younger daughter of a 

lysician of the Canton do Vaud, Mademoiselle Kose Mayor, 

young lady as remarkable for the vivacity of her mind as 

hep beautj'. They had the misfortune to see their first 

four chilth'en die one after the other, and the family seemed 

in danger of becoming extinct, when there was born a fifth 

son, who has become the eminent man of whose life and la- 

lurs we propose to give some account. 



Louis Agassiz was born on the 28th of May 1807, exactly 
century after the birth of Linnteus. From his birth he 
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2 The Life atut WritiHgs of Agassis. 

was the object of an unbounded tenderness, and surrounded 
by all the care which the most ivatchful solicitude could sug- 
gest to parents alarmed by the loss of four children. Fear- 
ing the influence of the severe climate of St Imier. the pastor 
Agassiz had just left this parish to take charge of one in a 
village in the canton of Friburg, called Mottier, situated on 
the peninsula of VuUy, between the Lake of Neufchfttel and 
the Lake of Morat. It was here that Agassiz was bom. 
Here, on the borders of the beautiful lake, at the foot of a 
hill covered with rich vineyards, in the full view of the chain 
of the Alps, he passed his first years, under tlie vigilant eye 
of a mother who divined from the first tbe future that was 
unfolded in the young and ardent nature of her cbild. 

After having received his first education in his father's 
house, Agassiz was placed with his younger brother at the 
Gymnasium of Bieune, a small town in the neighbourhood. 
TBiiB establishment was at that time very celebrated throngh- 
olit the canton. The two brothers passed here several years, 
devoted almost exclusively to the study of tbe ancient lan- 
gnages. Their father, in the mean time, had left the parish 
of Mottier, and accepted a situation in his own canton, in the 
little town of Orbe, situated at the foot of tbe Jura. It was 
during the vacations which he passed with his parents, that 
the attention of the young student was turned, for the first 
time, toward tbe Natural Sciences. Those who knew bira at 
that time, remember the ardour with which he made bis first 
collections, and tbe delight he showed, when, on his return 
from an excursion, be had some new butterfly or some cu- 
rious insect to show to his mother. This taste for Natural 
History received new nourishment, when, in conseiiuence of a 
second promotion, bis father was called to the parish of Con- 
cise, a large village situated on tlie Lake of Keufchatel. Hie 
vicinity of the lake, which washes tlie gai'den-walls of the 
parsonage, opened a new field to his insatiable curiosity con- 
cerning natural objects. From this moment, bis attention 
was especially directed to tbe Fishes ; and, as if he bad al- 
ready a presentiment of tbe great results which he was one 
day to deduce from the philosophical study of these animals, 
he not only applied himself to the collecting of them, but 
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also began to inquire into their habits, their manner of life, 
and the characters by wliicli they are distinguished. He 
took part in all fishing excursions, accompanied the fisher- 
men on all occasions, and often went alone, with his line in 
hand, to pass whole days in the middle of the lake. "When 
he came afterwards to compare the results which he had ob- 
tained with the accounts given in treatises on Natural His- 
tory, he saw immediately how much remained to be done in 
this department, and the idea of filling this gap constantly 
occupied his mind. 

He had now finished his studies at school. It was to be 
expected that, following the example of his ancestore, ho 
would devote himself to the priesthood. But Natural History 
had gained too much ascendency. His father wisely left to 
him the choice of a profession. He chose that of Medicine, 
as offering the most opportunities for pursuing his beloved 
studies. He commenced the study of Medicine at the Aca- 
demy of Zurich, where he was most kindly received by Pro- 
fessor Schinz, who admitted him to an intimate acquaintance, 
and furnished every facility in his power for the pursuit of 
his zoological researches. From Zurich he went to the Uni- 
versity of Heidelberg, where he devoted himself especially to 
the study of Anatomy, under the direction of the celebrated 
Professor Tiedemann, His assiduity in study did not prevent 
him from taking part in all the amusements of the student 
life, so that the Swiss corps chose him for their president; 
and long after he had quitted the University he was still i 
spoken of as an accomplished Bursch, possessing the rare I 
talent of managing with equal dexterity the rapier and the J 
scalpel. 

It was at this time that the Bavarian Government, having 1 
recently organized the University of Munich, called thither ' 
as professors the most eminent men of Germany in all the 
departments of science. There were brought together at 
that time — Oken, the celebrated zoologist ; Martius, the bo- 
tanist, who had lately returned from his travels in South i 
America, with a rich harvest of scientific materials; Schel- 
ling, the great philosopher; and Dijllinger, the founder of 
modern Physiology. Such a corps of teacberH coviVA ivo^ '^bJA 
to attrflet a Urge body of youth eager to \ean\. AmoTv^ 
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others, Agasdz did not hesitate to quitthe fashionable Udi- 
versity of Heidelberg for the rude enpital of Bavaria. 

It is here that his scientific career commences. The four 
years that he passed at the new University may be coimted 
among the most remarkable of his life. Although only a 
student, his already extensive knowledge of Natural History 
soon drew the attention of the professors, whose lectures he 
eagerly attended. Friendships sprung up between him and 
them, and the intimacy in ivliich he lived with these chosen 
men resulted in an increased enthusiasm for science, as well 
as an extension of the Jield of his researches. 

With Martius he studied the oi^anisation of plants, and 
their geographical distribution acccording to climates and re- 
gions of the globe. With Dollinger (in whose house he lived) 
he penetrated into the sublime mysteries of the formation of 
animals, and their development during the embryonic period. 
With Oken he discussed the principles of Classification ac- 
cording to the intimate affinities of things, based on a pro- 
found study of their organization. 

Finally, with Schelling, he approached those questions oS 
the higher jihilosophy, which, in Germany, more than any- 
where else, have, at all times, been the study of the greatest 
minds, namely, the relations that exist between the imma- 
terial essence of beings, and the laws of the physical world ; 
in other words, between Spirit and Matter. The Pantheistic 
theory was embraced at that time by many enlightened men 
in Germany ; and, it is not surprising, that, supported by the 
results of modern science, and professed under a new and at- 
tractive form by an eminent man, who, freed from all party 
considerations, presented it in all its grandeur, it excited the 
enthusiasm of the young men who crowded round the chair 
of this celebrated philosopher, already prepared for the doc- 
trine by the writings of Goethe and Schiller. Agassiz, if we 
are rightly informed, partook also of their opinions. It was 
not until afterwards, that (as we shall show directly), having 
commenced the study of former creations, he modified his 
views, and unhesitatingly proclaimed, as the result of his in- 
vestigations, the existence of a personal God, the Author and 
Ruler of the universe. 



^^H The Life and Writin(),'i of Agassis. 5 ] 

^^k Agasaiz, as we have already said, though only a student, 
^Hbiiilced, at this time, among the scientific men of Munich. A 
^^ew young men of like spirit gathered round him, forming a 
small but select circle, who met to discuss scientific subjects. 
This society soon attracted attention ; it was called the Litlle 
Academy ; even the professors gladly took part in it ; and those 
of the students who had the good fortune to be members of ■ 
it, remember the lectures read there, as not the least instruc- I 
tive and interesting part of their scientific course. I 

Martins was then occupied in publishing his great work | 
on the Natural History of Brazil. He confined himself to the i 
part relating to Botany. His companion, Spix. who was to i 
edit the Zoological portion, had just died, leaving many por- J 
tions of his work unfinished. That relating to Ichthyology I 
in particular, was barely sketched out. An able zoologist \ 
was needed to reduce to order the chaos of new species and 1 
genera, and to assign to them their true places in the system. ' 
Martius cast his eyes upon his young friend Agassiz, to whom 
he confided the honourable task of elaborating this important 
part of the work. It appeared in a folio volume in Latin, 
with nnmerouB plates, making part of the " Travels in Bra- 
zil," From the time of its appearance, it gained for its an- I 
thor the rank of an eminent naturalist, I 

Such occupations necessarily resulted in detaching the I 
young naturalist more and more from his medical studies. I 
His parents, who had already often protested against this too J 
exclusive passion of their son for Natural History, now had^ 
recourse to an extreme measure ; they withdrew the moderate | 
allowance which they had hitherto granted him. This was a | 
terrible blow for the young man, who found himself thus at I 
once deprived of all means of subsistence, and obliged to re- 1 
nounce what was dearer than all to him, his portfolios ; for J 
his allowance had not only supplied his daily wants, but had J 
also been applied to paying for the services of a young artist I 
named Dinkel, whom he had remarked among the crowd of 4 
draughtsmen who till the streets of Munich, and who, under 4 
his guidance, became one of the most skilful painters in this i 
^^epartment. | 

^^■But, like other passions, the love of science is ingenious in | 
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surmounting difEicultieB. Full ut' coofidence in himself, he 
applied tu the bookseller Cotta, a man who united with great 
skill in business the most enlarged views. To him he shewed 
the materials he had collected for a Natural History of the 
Freah-water Fishes of Em-ope. The beauty of the drawings, 
the finish of the details, and, above all, the enthusiasm of the 
young man, gained the heart of the old bookseller, who ad- 
vanced him funds to continue and complete his work. 

At the same time Agassiz, like a good son, sought to re- 
gain the favour of his parents. For this there was but one 
thing to be done, namely, to return to Medicine. Until now 
he had divided his time between his medical and his zoologi- 
cal studies ; but now we may infer that lie applied himself 
seriously to his profession, since, not long after, he presented 
himself as candidate for the degree of Doctor, and passed his 
examination with distinction. But the title of Doctor of Me- 
dicine was not enough for him. In the same year he applied 
for a degree of Doctor of Philosophy, which he received after 
a public disputation, which produced a great sensation in the 
literary community of Munich, 

He undertook to shew that woman is superior to man. 
Ment femimB tiri animo superior was the theme of his dispu- 
tation, Such aproposition, coming from a young man whose 
devotifm to the fair sex was well known, could not fail to at- 
ti-act attention. It was received with the most various sen- 
timents. The young applauded the irresistible agiiments of 
the youthful candidate ; puritanic conservatives, and those 
belonging to what is called, in Gtrmaxi^,^^ Historical School, 
thundered against these ideas as revolutionary, and calcu- 
lated to subvert the order of society. The sphere of woman, 
they thought, should not be extended beyond the kitchen and 
the laundry. 

After this double examination, Agassiz received permis- 
sion from his parents to visit Vienna. The object of this 
journey was the completion of his medical studies ; but on his 
arrival, he devoted himself again to his favourite pursuit, and 
was oftener to he met with at the Museum than in the hos- 
pital. Here he made the aci^uaintance of many distinguished 
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natoroliBts, among others of Fitzinger ; and applied hioiBel 
to tlie special study of Ichthyology. 

This study, with him, was not confined to living species., 
He bad extended his researches to the fossil kinds, and tbs 
debris (often admirably preserved) found in the freah-watep 
deposits of Oeningen, in Switzerland, had attracted his pui-- 
ticular attention. He found that most of the species said to 
be identical with those of the present epoch, were diiFerect, 
and therefore had drawings made of a great number ; ao that 
when he returned to Switzerland, his portfolio contained al- 
most as many fossil as recent species. Whut was he to do 
with all these materials ? His parents having already made 
great sacrifices for him, and seeing no guarantee for the 
futui'e, were impatient for him to begin his medical career. 

flu this conflict of his tastes and his filial duties, hia position 
<VraB difficult. 
^ But he bad not yet seen Paris, and he could nut make 
Ids mind to commence practice, without having examined 
rich collections of that great capital, — without liaving visit 
the Jardin des Plantes ; and, above all, without having hear^.' 
Cuvier, whose renown filled the world. 

Sut how was he to find means to go to Paris j His parents 
were neither able nor willing to contribute any tiling towards 
it. Fortunately, a neighbouring clergyman, a fi-iend nf hia 
father, who had always entertained the highest opinion of his 
talents, having just inherited a small sum of money, thought 
he coiild not employ it better than in aiding the project of his 
young friend. 

On his arrival in Paris, Agassiz lost no time in seeking out, 

the two most eminent men of the age, then residing in thti^., 

city — Cuvier and Huiubuldt. " I 

Cuvier, in order to assuage hia grief for the death of hif . 

daughter, had just commenced his great work on Fishes, and 

rec^ved with eagerness every thing concerning fossil species. 

Agasaiz relied upon his portfolio for his introduction to the 

■great naturalist. Cuvier was so much astonished by it, that 

Hriter a eecond interview, he informed Agassiz, that he would 

Bgive up the projected publication, and make over to him all 

Bbis materials, if he would undertake to describe them. For: 
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those who know the value which the matenals for a literary 
work acquire in the eyes of an author, this incident of itself 
will be sufficient proof that Cuvier'a moral character was 
equal to his intellectual power. From this moment Agaasiz 
continued on intimate terms with Cuvier'a family, until the 
death of that great man ; and we have heard him say, that 
the happiest moments of his life were passed in Cuvier'a 
cabinet. 

After the death of Cuvier (1.S32), Agaasiz returned to Swit- 
zerland, hoping to obtain a profesaoraliip in some of the pub- 
lic establishments of the Canton de Vaud. Being disap- 
pointed in thia, he accepted the invitation of some citizens of 
Neufchatel, to establish himself in that city, where they were 
preparing to reorganize the college. He was soon after ap- 
pointed Professor of Natural History, a place which he filled 
until hia departure for the United States. 

Alexander Von Humboldt — who baa enjoyed the rare privi- 
lege of being able to assist ao many men of talent — was 
from the first the devoted friend of Agaaaiz ; and it was his 
patronage that enabled our naturalist to commence in 1833, 
so soon after his arrival in Switzerland, the publication of 
hia great work on Fossil Fishes, which he dedicated to Hum- 
boldt, and of which we intend to say a few words, aa of alt 
hia works thia made the greateat sensation ; and it is this 
that obtained for him the eminent rank which he now holds 
in the scientific world. 

This work consists of five volumes, with an atlas of about 
four hundred folio platea, and comprises descriptions and 
figures of nearly a thousand speciea of fossil fishes. All the 
specimens are represented of the natural size, with the co- 
lours of the bed from which they were taken. It was impos- 
sible that so many new species should be made known with- 
out rendering many alterations necessary in the science of 
Ichthyology ; new types were established, and the affinities of 
various groups and families to each other more clearly shown. 
Moreover, Agassiz did not confine himself to establishing a 
vast number of species, genora, and even families. Besidea 
this, he founded an entirely new claasifi cation, based princi- 
pally on the importance of the fosail fishes. 
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Cuvier makes two general divisions among Fishes, the Oa^n 
seous and the Cartilaginous Fishes. Agassiz also separatem 
the Osseous fishes from the Cartilaginous, of which he makeM 
his first order that of the Placoidians ; but he divides th«fl 
Osseous fishes again into three other equally important oi^fl 
ders ; so that the class of Fishes ia divided into four orders jf| 
namely, 1. The Placoidians ; 2. The Ganoidians ; 3. The 
Ctenoidians ; and, 4. The Cycloidians. This classification is 
not founded on the skeleton, like that of Cuvier, hut on the 
nature of the outward integnments, the scales. AgassDH 
atarta with the principle, that the outward covering of fisheM 
is the reflex of their internal organisation. With this prinjfl 
ciple, he examines the different families of the class of fishesjtl 
with respect to their scales, and finds in the conformation oM 
the external integument a variety of characters on which hfifl 
founds his classification. As to this, it is to be remarked oM 
the outset, that all the osseous fishes, with the exception o#^ 
a few genera, are furnished with horny scales; white the 
stiti of the cartilaginous fishes is covered with plates or apinea 
of a peculiar form, known under the names of shagreen. &c- 
The scales of the Osseous fishes are constructed on a totally 
difi«rent plan, and the differences are so marked, that M. 
Agassiz considered them a sufficient foundation for his three 
orders of Cyeloldians, Ctenoidians, and Ganoidians. The two 
former, which comprise almost all the Osseous fishes of the 
present epoch, both have horny scales ; hut they differ in this, 
that the Cteno'idians have the posterior edge of the scales in- 
dented, while in the Cycloidians this border is entire. He 
seeks to prove, that this distinction, apparently insignificant, 
is, in truth, founded in nature, being the expression of a fun- 
damental character which reveals itself equally in other parts 
of the body. Thus, fishes having indented or pectinated 
scales, have generally prickles on the head, the opercula, and 
' Tarioua parts of their body ; while the others, the Cycloi- 
dians, are smooth and without defence. M. Agassiz considers 
the perch, with the analogous species, as the type of his order 
of Gtcno^tdians ; and the family of the carp, salmon, pike, &c. 
typical of the Cycloidians. This division currespondst<| 
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therefore, to a certain extent, with Cuvier's division of fishes 
into Acaothopterygians and Malacopterygians. 

The second order, that of the Gano'idians, seems to have a yet 
more satisfactory foundation. There have been found in the 
Nile and in the rivers of North America, two fishes which 
have always puzzled the ichthyologists ; that of the Nile ia 
known under the name of Bichir (Polj/p(erus Bidur) ; the other, 
which is found in America, is called the Garpike {Lepidoa- 
teua), having some resemblance to the Fike. Both these 
fishes are fumiabed with scales of very peculiar form and 
structure. Instead of being arranged in the manner of roof 
tiles, — as in most fishes, — they are placed simply side by side, 
the surface being covered with a coat of enamel, making a 
very solid cuirass. On examining these fishes in an anatomi- 
cal point of view, M. Agassiz found that the skeleton pre- 
sented no less striking differences than the scales and the 
soft parts of the body. Nevertheless, it seemed hazardous 
to separate them altogether from the other great families ; 
and, particularly when the smalleas of their number was 
considered, it seemed contrary to all method to place them 
in the same rank with the Placo'idians on one side, and the 
Osseous fishes on the other. But the procedure, though not 
authorised by the study of the living fishes, was justified by 
an examination of fossil species. Here is displayed a whole 
iehthyological fauna, having the characters neither of the Os- 
seous nor of the Cartilaginous fishes, but altogether analo- 
gous to the Bichir and the Lepidosteus. So that these two 
genera, apparently mere exceptions in the present creation, 
in reality constitute a type by themselves, which, though not 
numerous at present, is, nevertheless, the expression of an 
entire order of things. Associating with these fishes the 
numerous fossil species whose scales have the same struc- 
ture, M. Agassiz made his division of Ganoidians, which al- 
ready contains many hundred species, and promises to be- 
come still larger, since it predominates in all the formations 
anterior to the chalk. M, Agassiz recognises several dis- 
tinct families of this order : the two principal ones are the 
Sauroidians, to which the Lepidosteus and the Bichir belong ; 
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and the Lepiddidians, which were inoffensive, and probably 
omnivoroiia ii»hes, somewhat resembling the Carp in appear- 
ance, but having no representatives in the present creation. 
These researchea among the fossils had not a geological 
interest alone. The numerouH examinations that M. Agassiz 
was obliged to make, in oi-der to eatabliah, in all points, 
the analogy of extinct species with living types, revealed to 
him anatomical relations of great interest, whieb had been 
hitherto passed ovei'. He thus discovered the important fact, 
not before made known, that there exists a remai-kable pa- 
rallelism between the development of the individual, and the 
development of the whole class in the series of ages. In the 
early stages of embryonic life the vertebral column does not 
exist. In place of it there la found, in the embryo, a gela- 
tinous mass, called tbe dorsal cord. Around this cord (which 
remains for a longer or shorter time in all fislies) are formed 
the vertebrsB, as bony rings. These rings gradually increase, 
and encroach more and more upon the dorsal cord, which, in 
most fishes, at la&t disappears. In some types, however, — for 
example, in tbe Sturgeon, — it remains during the whole life, so 
that this fish has no vertebne, and the apophyses rest imme- 
diately on tbe dorsal coi-d. Now, Agassiz shows tis that this 
is the case with all tbe fishes of former epochs. Tliey all 
have distinct spinous apophyses, often very strong and com- 
pletely ossified, but they show no trace of separate verte- 
bras ; whence he concludes that these organs were wanting, 
and that the dorsal cord continued throughout life, aa iu the 
Sturgeon, Aa to the relative superiority of living types, also, 
embryology reveals to us a wonderful parallelism. There is 
no fish, however imperfect, whose organization does not cor- 
respond to some place in the life of more perfect types. Take, 
for example, the lamprey, or that still more imperfect fi^h 
known under the name of Amphioxtis, or Branchioatoma, 
which Pallas placed among the Snails, from its great dissi- 
milarity to ordinary fishes. The former baa, in place of the 
cranium, only a cai-tilage corresponding to the base of the 
skull ; and the latter ia deprived even of this, and the dorsal 
cord extenda to the end of the snout. The first has a single 
more or less divided ; in the other, the fin extends along 
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the whole body- Finally, neither has jaws, properly bo call- 
ed. Now, the most perfect of our fishes, such, for example, 
as the Salmon, are all, at one pei'iod of their life, at the same 
point of development, but with them it is a transient state, a 
stage of growth ; whilst in the others it is the permanent con- 
dition. 

These views have a high philosophical bearing, particu- 
larly in their application to other classes of the animal king- 
dom. It ia in accordance with them that Agassiz determined 
the rank to be assigned to the various families of fishes, ac- 
cording to their organisation. 

It is to Geology, nevertheless, that the greatest profit is 
derived from these discoveries. In comparing together the 
fishes found in various formations, Agassiz, from the first, 
had also thrown new light on the relative age of these for- 
mations. Thus, to cite but a single example, he was enabled 
by the study of the fishes of the slate of Claris, to demon- 
strate that this deposit, which had previously been consider- 
ed as belonging to the most ancient sedimentary rocks, the 
greywacke, is much more recent, and forms a part of the cre- 
taceous group. Another and more general result of his la- 
bours was the discovery, that not only are all the fossil spe- 
cies different from those now living, but also, that from one 
formation to another, the species are equally distinct; and 
this diversity, according to him, is not confined to the larger 
formations, but exists equally between the various stages of 
the same formation. Thus, he recognises no species as com- 
mon to the lias and the upper Jura limestone ; to the upper 
and lower cretaceous deposits ; to the ancient and recent 
strata of the tertiary formations, &c. The necessary deduc- 
tion is, that the whole creation has been renewed at different 
epochs, by a direct intervention of the Creator. Agassiz, 
however, did not stop here, but pushed his conclusions still 
farther. From the fact that certain basins, like certain 
regions of the earth's surface, are inhabited by species pecu- 
liar to them, not found elsewhere in deposits of the same age, 
he inferred that each creation was local, that is to say, that 
species were created in the localities they inhabit, and that 
to each was assigned a limit, which it does not pass so long 
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as it remains in its natural condition. Man alone, and those 
few species that are associated with him, are exceptions to 
this general law ; and, as the migrations of even these species I 

»take place under the direct induence of man, we may co^^^H 
elude that they were unknown to former epochs, ^^^| 

These considerations, with others not less important, con* ^H 
ceruing the relation which this localization bears to the tem- 
perature and degree of elevation of continents at different 
epochs, suggested to Agassiz some general reflections, with 
which he closes his chapter on Classiti cation, and which we 
transcribe, as shewing the spirit in which this work is written. 
^B " Such facts," says he, " loudly proclaim principles which 
^B science has hitherto left untouched, but which the researches 
^V of paleontology urge upon the observer, with an ever-iucreaa- 
ing force ; those, I mean, that respect the relation of the 
Creator to the universe. We see phenomena closely con- 
nected in the order of succession, yet without any suSicient 
^B cause within themselves for the connection ; an iuhnite di- 
^B Tersity of species, without any material bond of union, so 
^F grouped as to present the most admirable progressive de- 
velopment, in which our own species is involved. Have we 
not here the most incontestable praofs of the existence of a 
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Superior Intelligence, whose power alone has been able to 
establish such an order of things 1 The methods of scientific 
investigation, however, are of such strictness, that what seems 
to our feelings a matter of course, we cannot admit, unless 
supported by nnmei-ous aud well-established facts ; on this 
account, I have delayed expressing my convictions on this 
subject until the last moment; not that I have wished to 
avoid the discussions which the announcement of such results 
must necessarily escito, but that I have been desirous not to 

I provoke them before establishing for these results a purely 
scientitiG foundation, and supporting them by rigid demon- 
strations, rather than by a pi-ofession of faith. An acquaint- 
ance with more than fifteen hundred species of fossil fishes, 
has taught me that species do not pass insensibly into each 
other, but that they appear and disappear unexpectedly, 
without showing any immediate connection with those pre- 
ceding them. For I do not think that any one can seriooaly 
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ftffirm that the numerous tvpes of Cycloidiaaa and Ctenoidians, 
whicli fire almost contemporaneon^ are descended from the 
PlacoVdians and GanoidiAns. This would be. in fact, to say, 
that Mammalia, and thos Man, are directly descended from 
the Fishes. All these species have a fixed time of appearance 
and disappearance : indeed, their eiistenee is limited to a de- 
finite period. Nevertlieless, they present, in their general 
character, affinities more or less close, and a definite co-ordi- 
nation in a given system, intimately connected with the mode 
of life of each type, and even of each species. More than 
(his, in all ages, an invisible thread runs throngh this immense 
diversity, presenting to as, as a definite result, a continual 
progress in this development., of which man is the end, the 
four classes of vcrtebrated animals the intermediate steps, 
and the invertebrafa the constant accessory accompaniment. 
Have we not here the manifestations of a Mind as powerful 
as prolific ? — the acts of an Intelligence as sublime as provi- 
dent? — the marks of -Goodness as infinite as wise* — the moat 
palpable demonstration of the exi8t«nce of a personal God, 
Author of all things. Ruler of the universe, and Dispenser of 
all good 1 This, at least, is what I read in the works of the 
creation, in contemplating them with a grateful heart. Such 
feelings, moreover, dispose us better to fathom the truth, and 
study it for itself ; and it is my conviction, that if, in the study 
of the natural sciences, these questions were less avoided, 
even in the sphere of direct observation, our progress would 
be generally more and more rapid." 

It is not astonishing that such results, accompanied by 
■views so wide, and presented with the irresistible force of a 
profound conviction, gained for their author the respect of 
the scientific world. Learned societies vied in shewing their 
sympathy with him ; and (a distinction then unparalleled) at 
the age of thirty- four, Agassiz was a member of every scientific 
academy in Europe. 

England was, at that time, in advance of all other nations 

in the study of Geology. It was here that Agassiz found at 

once tlie richest materials and the greatest encouragement. 

L Whole collections were put at his disposal, and he obtained 

b-in this manner many precious specimens. Some of his friends 
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^collect, with pleasure, the impression produced by his vi^t 
a naturalists of the United Kingdom. Several univerai- 
r<ties were desU'oua of numbering him among their professorsi 
and the cities of Edinburgh and Dublin, besides conferring 
on him the degree of LL.D., enrolled him also among their 

I citizens. We learn that his personal influence induced se- 
veral persons of high rank to engage in the study of Natural 
Eistory — among others, Sir Philip Egerton, and Lord Ennis- 
Idllen, whose collections are known to all palieontologiste. 
iSe became intimate with the most influential persons in the 
Idngdom .: he was the welcome guest of Sir Robert Peel and 
Lord Egerton, and the friend of Buckland, Owen, Murchison, 
and other distiitguished English naturalists. 

Having obtained from the study of Fossil Fishes results so 
important to the history of the development of the whole 
creation, Agassiz naturally sought to confirm them by the 
Study of other classes of animals, and accordingly applied 
himself to the examination of tlie Mollusca and the Echino- 
dermata. The latter had been, in general, somewhat neglect- 
ed by naturalists; the fossil species, in particular, were 
scarcely known, although from their great variety, and the 
complicated structure of their shells, they are of great im- 
portance in determining the age of various deposits. 

tin a short time he had collected a considerable niimber of 
ecies, belonging to various public and private collections 
roughout Europe, and in 1836, he published, in the first 
Tolume of the Memoires de la Societi: des Sciences Naluretles 
de Newcfidlel, a Prodromus of the class Echinodermata — the 
principles of which have since been generally adopted. The 
e volume contains another paper, giving descriptions and 
res of the fossil Echini belonging to the Neocomian group* 
( Neufchatel Jura. A year afterwards, he publish- 
sd, in another periodical {Memoires de la Societe Helvi- 
igue), descriptions of the fossil Echini peculiar to Switzer- 
In the same year appeared the first number of a more 
teDsIre work, having the title of " Monographies d'Eckt- 
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nodermes." Thi» number coutained the monograph of (he 
SalenuB, small Echini belonging to the chalk. It was follow- 
ed hy three others, treating of the Scutellce, the Galerites, 
and the anatomy of the Echinus, — the last number edited by 
M. Valentin. To facilitate the study of these curious ani- 
mals, 80 important t-o the history of successive creations, 
Agasaiz made casts in plaster of all the specimens in his 
possession. This collection couiprises casts of nearly five 
hundred species, the counterparts of which are to be found 
in the great museums in Europe, and has thus become one 
of the most precious documents we possess concerning this 
class of animals. 

The labours of M. Agassiz on Fossil Shells aru not less 
important. A young Swiss geologist, M. Gressly, had made 
a considerable collection of fossil shells from all the stages 
of the oolitic and cretaceous formations. M. Agassiz com- 
menced the publication of them in a work, entitled " Etudes 
Oriligues gar les Molluaquea Fossiles du Jura et de la Craie." 
Of this, four numbers have appeared, with a hundred quarto 
plates, comprising the group of the Trygoniis, and that of the 
Mi/w. At the same time Agassiz published a German trans- 
lation of Buckland's Geology, with numerous notes and addi- 
tions, and revised the French and German translations of 
Sowerby's Mineral Conchology. 

But whatever may be any man's ability and energy, na- 
ture has fixed certain limits to what it is possible for Mm to 
accomplish, which he cannot pass. Thus, in order to explain 
the rapid succession, at so short intervals, of the works w© 
have mentioned, and those of which we have j'et to speak, 
we must observe, that about this time (1837}, Agassiz asso- 
ciated with himself a young naturalist, M. Desor, — who has 
ever since laboured with him and under his direction, and 
who having accompanied him in all his alpine excursions, 
and in his visit to this country, is now living among us. To 
the information personally furnished by M. Desor, as well 
as to his writings, we ai'e indebted for much of the present 
sketch, which would not have been wTitten without his assist- 
ance. 

The united labours of the two friends accomplished what 
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would have been beyoml the reach of a single individual) and 
the fruits of these labours we see in these numerous pub- 
lic ations. 

The reputation of M. Agassiz, and his nnwearymg energy, 

transformed the little town of NenfchS.tel into a nursery of 

science — to the great astonisliment of the peaceful burghers, 

who, for the most part, could nut at all comprehend what 

was going on around them. But the more enlightened 

among them soon gathered about him, and thus a society of 

Natural History was formed, that soon drew attention by its 

activity. The Museum, established by the liberality of some 

I of the citizens, increased rapidly. At the recommendation 

KlQf M. Agassiz, a young naturalist, a pupil of his, M. Tschudi, 

P'^— since known by his work on Peru, — was despatched on a 

Toyage round the world, to collect objects of Natural History. 

The influence which Agassiz exercised was not confined to 

the town where he lived. He succeeded also in reviving the 

zeal of the " Sociele Helvetique deg Sciences Nalurelles," of 

which he was one of the dii'ectors. It was in consequence 

of his exertions that this society resumed with renewed vigour 

its publications, which had languished for some time for want 

of nourishment. 

His studies of the Fossils did not make Agassis forget the 
Fishes, which have always been, and still are, his favourites. 
He continued to collect materials for his " Natural History 
of the Fresh-water Fishes of Europe." His portfolios now 
contained a complete series of drawings, executed with the 
greatest care by M. Dinkel, the skilful di-aughtsraan whom 
he had educated at Munich. Having formed at Neufchatel 
a lithogi-aphic establishment in which there were several dis- 
tinguished artists, he determined to commence the publica- 
tion of his work. The plates of the magnificent Atlas — which 
■justly ranks among the first works in this department,* were 
^struck off under his eye at Neufchitel. It is on this account 
tily the more to be regretted, that, after having exhausted 
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all his pecuniary resourcoB to make thia publication worthy 
of its name, the author found it impossible to continue it «n 
the pliin projected. Nevei-tbelesa, science has been partly 
indemnilied by the publication of the Embryology of the 
Salmon tribe, which forms the second number of the work. 

After the att<:ntion which German naturalists had given to 
ttie study of this important and interesting branch of science, 
Agasisiz determined that his Fishes also should contribute 
their share. He therefore employed his friend, M. Vogt (now 
Professor of Zoology at the University of Gii^seen^, who, 
under his direction, elaborated this part of the work, which 
is justly esteemed by all physiologists. A third part of the 
same work, — the Anatomy of the Salmon, — the fruit of the 
joint labours of MM. Agaastz and Vogt, has sincy appeared 
in the Memoirs of the third volume of the Neufchatel Society, 
with a large number of admirably -executed plates. 

M. Agassiz had finished the publication of the " Fossil 
Fishes." But though the book was finished, the subject was 
not exhausted. Numerous contributions poured in from all 
quarters. The study of the Devonian system, in particular, 
had made known a whole iehthyological fauua of a peculiar 
character. M. Agassiz was requested by the British Asso- 
ciation to publish these interesting remains. This he did in 
a First Supplement to the " I'ousofU FossileJ," under the 
name of the " Fishes of the Devonian System." About the 
same time he presented to the British Association his Re- 
port on the Fishes of t!ie London Clay. 

After the iiublication of the " Freeh-water Fishes," there 
appeared a work of a different character, and which of itself 
would be sufficient to establish the reputation of a naturalist. 
This is the " Nomenclaior Zootogicua," — an enumeration of 
all the genera in the animal kingdom, with an indication of 
the etymology of their names — of the authors by whom the 
names were proposed— their date of publication — and the 
family to which they should be referred. 

From the commencement of his career Agassiz had been 
struck by the disorder that pervaded zoological nomenclatm-e, 
and the confusion resulting from the application of the same 
name to totally different animals. To remedy this difficulty 
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he prepared registers, in which he entered the names of all 
the animala as they occurred to him in his studies. After 
having continued this practice for more than ten years, he 
arranged the names methodically, and published the nomea- 
clature of each class se|)arately, after having it revised hy 
the naturalists most distingaished throughout Eui-ope in each 
special branch. " The Nomenclaior Zoijlogicug'- is preceded J 
by an introduction in Latin, in which the general principles of I 
nomenclature are profoundly discussed, and it has become an I 
authority universally acknowledged. In connection with this I 
work we roust mention another publication, more extensive I 
and not less important — the " Jiil/liographu: Oenerale d'Biii- 
toire Naturelle ; " which grew up in a similar manner by the 
side of the Nomenclator. It contains a list of the authors 
cited in tlie former work, with bibliographical notices, and is \ 
in course of publication at the expense of the Kay Society. I 
This work will form several large volumes ; the first num- I 
hers, containiug a list of the publications of scientific instita- I 
tions, have recently appeared. I 

We now come to speak of a series of discoveries which I 
have particularly tended to make the name of Agassiz known 1 
to the public in general, and from which resulted his Glacial I 
theory. This theory is so generally known, that it may be I 
interesting to relate, in a few words, its origin, and the dif- I 
ferent phases in which it has appeared. Although now of so I 
wide application (extending to the whole northern hemi- I 
sphere, as far as erratic boulders and polished rucks are I 
found), its origin is to be sought in the Alps. It was among I 
the chamois-hunters of the Valais that the idea arose, that I 
masses of rock were transported to a distance from their I 
original position by the glaciers. These men, accustomed to I 
live in the high regions of the Alps, and seeing every year 1 
enormous masses of rock transported to a distance fix>m their 1 
original positions by the glaciers, found no difficulty in sup- J 
posing that all the boulders which are found in the valleyD I 
had been transported thither in the same manner ; and aa I 
they had observed the oscillation of the extremities of the I 
^Hflaciers, — that is to say, their advance in one year and their J 
^^recession in the next, — ^they concluded, in like c 
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at the period when the blocks now found at a diataoee from 
the glaciers were first detached, the glaciers themselves must 
have reached ffirthcr than at present. 

These notions, however, had not ex tended beyond the limits 
of the Alpine valleys ; M, Venetz, an engineer of the Valais, 
was the first to undertake an application of them, in a trear 
tise on the subject, in which he shewed that, at various pe- 
riods, since the end of the last century, the glaciers had ex- 
tended farther than at present, and, in retiring, had left every- 
where heaps of stones and large rocks as marks of their pre- 
sence. Afterwards, M. de Charpentier conceived the idea of 
extending the application of these facts beyond the region of 
the present glacierB. He advanced the hypothesis, that the 
distribution of the boulders which are scattered over the 
valley of Switzerland* and on the sides of the Jura, may be 
accounted fur in this way. This opinion, which he expressed 
in a brief treatise, was received with almost unanimous in- 
credulity ; so generally adopted was Saussure's theory, which 
accounted for these phenomena by the supposition that the 
Alpine chain had foi-merly been broken through at various 
points, allowing vast lakes, before shut up within its walls, 
to escape with violence. t M. Agassiz, as we hear, was 
among the sceptics ; and, in 1836, visited M. de Charpentier 
with the view of persuading his fi-iend to relinquish an hypo- 
thesis which he considered untenable. But the latter, in- 
stead of entering into a discussion, conducted Agassiz to the 
places theaiselvea on the Mer de Glace, at Chamouui, where 
his obaei'vations had been made. He shewed him the glacier 
actually at work in transporting boulders, and in its passage 
polishing and rounding the rocks at its sides. A light now 
burst upon the mind of M. Agassiz ; not only did he admit 
that the blocks found in the valley of Switzerland might have 
been carried thither in this manner, but he saw, moreover, 
at a glance, the immense bearing of this fact, and the effect 
it must necessarily have on the science of Geology. 
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And indeed, in order that tbe Alpine glaciers should ex- ' 
tend to the Jura, so as to deposit these blocks at the eleva- 
tion of 4000 feet, the valley of Switzerland must have been 
covered with ice at least 2500 feet thick. Now, such an ac- 
cumulation of ice could not be the effect of a local cause. 
The depression of temperature necessary to account for this 
extension of these p;laciers must have made itself felt else- 
where, and this with an intensity increasing towards the ' 
north. Now, as the rocks of Scandinavia present the same 
marks of friction as the sides of the Alps and the Jura, ao- j 
companied also by erratic boulders, the conclusion was de- ] 
duced that all the north of Europe must have been covered 
by a vast sheet of ice in the same manner as the polar regions 
are at present. The formation of this sheet-ice, in conse- 
quence of a sudden depression of the temperature, it was in- 
sisted, must have put an end to the tertiary epoch, by anni- 
hilating the animals and plants then existing. j 
Such was the original form of the Glacial Theory, which j 
9 first announced in a discourse of M. Agassiz in 1837, ] 
t the opening of the meeting of the Societe Relvetique, held 
at Neufchiitel. The opposition excited by M. de Charpentier'a , 
theory (which only extended the glaciers of the Alps as far , 
as the Jura) was roused in a tenfold degree by that of M. 
Agassiz. As is always the case when a new trath dawns upon 
the world, two parties were immediately formed ; one em- 
bracing the new doctrine with enthusiasm, the other furiously 
opposing it. Disputes arose even concerning the pi'esenfc 
glaciers. It was denied that they were capable of polishing j 
and scratching rocks. Doubts were raised as to the mode j 
in which they advanced, and, as the very fact of their advance 
rested solely on public notoriety, it was demanded that their , 
movement should be shewn by direct observations, before 
any conclusions were drawn from it. A problem before 
purely geological, was thus suddenly changed into a question I 
^Bftf iaxt, requiring a long series of researches and experiments. 
^^V Though already overburdened by his various labours, i 
^^■gaasiz did not shrink from his task. He saw at once, that •* 
^Hn obtain a satisfactory solution it was not enough to have ' 
^^Moh isolated observations as can be made on a short visit. 
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It was necessary to examine the glaciere not only at tbeir 
termination, but also throughout their whole extent, to as- 
certain the influence of the irregularities of the soil on their 
movements ; the temperature of the ice, and the effect of ex- 
ternal agencies upon it, under all circumstances. In a word, 
it was uecesaary to do what had neyer been done before, 
ntunely, to establish an intimate acquaintance with the gla- 
ciers. 

M. Agassiz, after having visited in succcEsion most of the 
glaciers, fixed his head quarters at the Glacier of the Aar, 
whither he went for eight years consecutively with his friends, 
to pass his summer vacations ; at fii-st, with no shelter ex- 
cept a large boulder on the middle of the glacier, and which 
Boon became famous under the name of the Hotel dee Neu- 
chdteloit. Afterwards he built a little stone cabin on the 
left margin of the glacier ; this received the name of the 
" Pavilion." Here he prosecuted the long series of researches 
that have- oh tain ed so much celebrity in the scientific world. 

Although his retreat was situate 8000 feet above the level 
of the sea, and 12 miles from any habitation, it was soon well 
known throughout the country, aud there might often be seen 
assembled a select company, in which all nations were wor- 
thily represented. 

The scientific results obtained from these investigations 
are contained in two works. The first, published in 1840, 
under the title of " Etudes sur tea Glacier;)" comprises a de- 
scription, with plates, of the principal phenomena connected 
with the glaciers, together with a detailed account of the 
author's views as to their foi-mer extent. The second, re- 
cently published, under the name of " Sj/sthne Glaciaire" is 
the last, and seems to us likely to be one of the most success- 
ful works of the author ; it contains a detailed account of 
the investigations made during his last five visits (from 1841 
to 1845), with the view to determine the mode of progression 
of the glaciers in all parts of their course at all seasons of 
the year, and under all conditions of temperature. This 
work is accompanied by beautiful plates, and a topographi- 
cal chart of the glacier of the Aar, on a very lai^e scale 
Cnro6ir)i allowing even the minutest details of the surface 
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9 be /pven, so that this glacier U better known, in a top<m 
■aphical point of view, tban any canton or state. 
We cannot, of course, undertake an analysis of the resultf 
obtained from all theae observations, and summed up at th« 
end of each chapter. We will only say, that this work, if 
we mistake not, is to be considered as a sort of introduction 
to a more extensive undertjiking, for which the author has 
already collected a great number of materials, and which is 
to comprise the history of the last great revolutions which 
the earth's surface has undergone. We understand thatM. 
Agasstz finds in this country a vast field for research, and 
valuable materials in the works of American geologiatt 

Referring those of our readers who are desirous of pai 
cular information on this matter, to the above work, we coi 
elude our sketch with a single passage of a different oha- 
Bacter, from a little volume by M. Desor, entitled, " Exeur- 
tiona et sejours de M. Agaiaiz, et de see coinpngnonf de 
Wyage, dam les Giaciera et les kautet regionn des Alps"* 
nntaining a lively and interesting account of the incident* 
WvaA adventures of theii* mountain life, as well as of the topo- 
graphy and scenery of the country, and from which (did our 
liaiits allow) we would gladly make larger extracts. It is 
easy to conceive, that, living in the midst of tiie magnificent 
peaks by which the glacier of the Aar is .surrounded, the 
temptation to scale their dizzy heights must be strong, espe- 
cially when fortified by a scientific interest. M. Desor gives 
accounts of various ascents undertaken by their little com- 
pany ; the most memorable of which is that of the Jungfrau, 
which took place in 1841, having for its object the study of 
the structure of the snow and ice on the higher summits. 
The Jungfrau is the most admired of the Swiss mountains, 
_and, next to the Finsteraahorn, Mont Blanc, and the Monte 
Eosa, the highest of the Alps, being 13,720 fuet in eleva- 
We extract from the above-mentioned work some 



' NeUfchfLtel unfl TBriB, 1844, ISmo, For miiny inlerosting details, among 

tccounl of a descent into odb of (hs crevasaee of the glacier, to 

^iMOlaa iU strucliiF^, 3ee nii ai-tide by M. A^asslx himself, ia the Edln' 

* Pbiloeophiciil .lout.iul Tor 1842. 



:ow^^^| 

:ha.^H 



24 



TAe Life and Writinps of Agasg 



particulars of this ascent, which was much talked of among 
the moimtaineera ; Bince, by mauy of them, the Jungfrau 
was considered inaccessible. Starting from the hamlet of 
Meril, on the Viesch Glacier, at five o'clock, A.M., M. Agasstz 
and his companions arrived at two p.m. at the base of the 
highest summit, the inclination of which, ou being measured, 
was found to be 45 degrees. This declivity, moreover, was 
covered with hard, slippery ice, in which it was necessary to 
cut steps ; and this, together with the intense cold, so retard- 
ed their progress, that at one time they advanced only fifteen 
steps in a quarter of an hour. The Bummit formed the ver- 
tical section of a cone ; and the ice being leas hard at the 
edge of the precipice, they walked, by the advice of their 
guide, on the very brink of the abyss. ■' Several times," 
says M. Desor, " on thrusting out my staff rather further 
than usual, I felt it pass through the roof of snow," — which, 
as is usually the case, projected like a cornice from the edge 
of the precipice, — " and then we could look (whenever the 
fog separated for a moment), perpendicularly through the 
hole into the vast gulf below." The fog, which had hidden 
every thing from sight, cleared away when they reached the 
summit, at about four p.m. " Here, for the first time, we had 
a view of the valley of Switzerland ; we were on the western 
edge of the section of the cone, having at our feet the barrier 
that separates the valley of Lauterbrunnen from that of 
Grindelwald. . . , The mountain here forms an abrupt 
angle, a dozen feet below the summit, and we saw, with a 
Boi-t of affright, that the space which separated us from the 
highest point was a sharp ridge, about twenty feet long, the 
sides of which had an inclination of from sixty to seventy 
degrees. ' There is no way of getting there,' said Agassiz ; 
and we all inclined to the same opinion. Jacob (their prin- 
cipal guide), on the contrary, said there was no difficulty 
whatever, and that we should all get over. Laying aside 
what he carried, he commenced the undertaking by passing 
the staff over the ridge, so as to bring it under his right arm. 
and thus climbed along the western slope, burying his feet 
as much as possible in the snow, in order to obtain foot- 
hold." In this way he passed over, and after having re- 
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■Diovcd the snow from the summit, persuaded them nil to fol- 
■low. " The summit is a very nairow, triangular space, ahout 
ptwo feet long, and & foot and a half wide, with the base to- 
wards the valley of Switzerland. As there waa room only 
for one person, we took turns. Agassiz mounted first, rest- 
ing on Jacob's arm. He remained about five minutes, and 
when he rejoined us, I Raw he was unable to suppress ths J 
vivid emotion caused by the overwhelming grandeur of i\tsm 
spectacle." ■ 

" It is not the vast prospect that makes the charm of tbel 
higher mountains. We had already found, from former ez*9 
perience, that distant views are generally indistinct. Here, ' 
on the summit of the Jungfrau, the contours of tlie distant 
mountains were still less defined. But what fascinated us 
was the spectacle in our immediate neighbourtiood. Before i 
ipread out the valley of Switzerland, and at our feetl 
'ere piled up the lower chains, tlie apparent uniformity ofj 
'Whose height gave still greater sublimity to the vast peak»J 
that towered up almost to our level. At the same time, tlioa 
valleysof the Oberland, which, until now, had been covered by 1 
light vapour, were uncovered in several places, revealing to I 
us, through the fissures, the world below ! "We distinguished, J 
on the right, the valley of Grindelwald ; on the left, far be-1 
low, an immense chasm, at the bottom of which a hrilliantl 
thread wound along, following its windings. This was the I 
valley of Lauterbrunnen, with the river Lutsehiner. . . . " 
On the south the view was intciTupted by clouds, which had 
for some houi's been gathering on the Monte Rosa. We were 
recompensed for this, however, by a very extraordinary phe- 
nomenon, which took place under our eyes, and interested J 
us much. A thick mist gathered on our left towards the I 
south-west; it ascended constantly from the Rott-thal, and I 
began to extend to the northward. We already feared leatl 
it should surround us a second time, when wo found that 1 
it terminated abruptly at the distance of a few feet from 1 
us. Owing to this circumstance, we beheld before us a ver- I 
ileal wall of mist, the height of which we estimated to be at J 
least from 12,000 to 15,000 feet, since it rose from the val- I 
ty of Lauterbvunnen to a considerable distance above our I 
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lieads. Aa its temperature was below the freeEiDg poini, 
the little particles of vapour were transformed into crystals 
of ice, and reflected the sun'a rays in all the colours of the 
rainbow ; we Recmed to be surrouoded by a mist of gold." 

The scientific results of this ascension were, — the disco- 
very that the snow, even on the highest summits, is not 
changed into ice, though it rests on a crust of very compact 
ice ; also, that the summit of the Jungfrau is gneiss, and not 
limestone, as had been supposed. Among the lichens ga- 
thered by M. Agassiz at the summit was a new species {Um- 
bUicaria virginU, Schcer.) ; the others were among those 
found by Saussure on Mont Blanc. 

The general features of M. Agassiz' history since 1845, 
are probably known to most of our readers. In the autumn of 
1846, being charged with a scientific exploration by the 
King of Prussia, and having also received an invitation to 
lecture by the Lowell Institute, he arrived in this country, 
where he has since resided. On the establishment of the 
Lawrence Scientific School at Cambridge, the professoi-ahip 
of zoology and geology was offered tu him, and, after some 
deliberation, accepted- Of the results of his labours in this 
country it is yet too soon to speak ; but the impulse given 
to these studies by his presence is a matter of public noto- 
riety, and of the highest importance to scientific culture 
among us. — [Mmsachusem Quarterly lletiewy Dec. 1847.) 



Thefollouiing Articles, written bi/ Professor Agassiz, or prepared 
from his Works, have appeared in the Edinburgh New Phiioao- 
phieal Journal. 

I, On a New Classic oation of Fiahea, and on the Geological DiBfribn- 
tionof Fossil Fishes ; by ProfesBorAgasaiz; vol. 3viii.,p. 175. 2. WoA 
of Agaasiz on Foasil Fishes ; toI. six., p. 33. 3. Upon Glaciers, Moraine*, 
and Erratio Blocks ; by Professor Agassiz ; vol. xxiy., p. 364. 4. He- 
marlia on Glaciers ; by Professor Agassiz ; vol. ixsii., p. 3S8. 6. Re- 
marks oooasioned by Dr Mandl's Observations on the Struatore of the 
Scales of Fishes; by Professor Agassiz; vol. xxviii., p. 287. fi. On 
Fossil Fishes found by Mr Gardnur in the Province of Ceaii, in the 
North of Brazil ; by Professor Agassiz ; vol, ixx., p. 82. 7. New VJewa 
regarding the Distribution of Fossils in Formations; by Professor Agasais; 
vol. xiaii.,p. 97. 8, A Period in the History of Our Planet; by Pro- 
feesOT Agassiz ; vol. kmv., p. 1. 9. Report of the ReBearobes of 3L 
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AgasBiz during liie last two Sojourns at Le Hol«l de« Neaahiteloia, upon 
the Lower Gkaier of the Aar, in the jeara 1841 and 1842 ; by M. E. 
DoBor ; Yol. xixv,, p. 166 — continued through several Numbers of thia 

I Joamal. 10. On the Classification of Fishes ; by Professor AgOBsix ; 

I Tol. xxzriL, p. 132. 11. On Fossil Fishes ; by ProfesBor Agassir ; vol. 

I ixxTti., p. 331. 12. Remaria on Professor Pictefs Treatise on Pala«n- 

y tology ; by Professor Agassiz ; vol. iiiir., p. 29?. 13. On Fossil Fishes, 
particularly those of the London Clay ; by Professor Agaasiz ; vol. xxxix., 
p. 321. 14. Remarts on the Observations of M. Durocher, relatira to 
the Erratic Phenoraeoa of Scan dina via ; by Professor Agassiz ; vol. il., 
p. 237. 13. On the Icbthyological Fossil Fauna of the Old Red Sand- 
stone ; vol. ali., p. 17. 



Researcheg into the Effects of certain Physical and Chemical 
Agents on the Nervous Si/stem- By Marshal!, Hall, 
M.D., F.U.S., Foreign Aaaodate of the Royal Acailemy 
of MeJicineof Paris, &c. (With a Plate.) Communica- 
ted by the Author. 

(Concluded from vol. ilv,, p. 2G7.) 

Section IT. On the Eleciro(fenic Condition of the Spinal Marrow, 
and of the Incident Spinal Nervet. 

In the former nection of this paper I gave an account of 
the electrogenic condition of the nervous system, in its sim- 
plest forms, viz., as induced in the muscular nerves ; and I 
detailed the influence of moisture, which is analogous, I be- 
lieve, to its Bimultaueous discharge ; of dryness, which is 
equivalent to its interrupted dischai'ge, together with its own 
peculiar effect; of restricted or extended points of Voltaic 
contact, and of various modes of connection of the wire pro- 
ceeding from the voltaic apparatus, or of the nervous and 
muscular structures together, and with each other. 

That paper may be regarded as strictly preliminary to the 
present one, in which I propose to treat of the electrogenic 
state in the spinal marrow and in incident nerves, and, more 
at length, of the collateral experiments to which I have al- 
luded in the concluding part of tlic preceding paragraph. 

I have hitherto avoided all speculations on the natui'e of 

the various phenomena or conditions induced. I would still 

' carefully distinguish between any such speculations which 

the present paper may contain, and the pheuomevio. (^t {«i^ 
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which I may detail, and which I believe to have been most 
enrefully aa well as very repeatedly observed. 

When a, muscular nerve, and, as will be shortly stated, 
when the spinal marrow is made the conducting medium of 
the Voltaic influence, there is at the moment of completing 
tlie circuit, and once only, a degree of muscular contraction 
proportionate to the power of the agent and the Busceptibility 
of the animal. 

This phenomenon is repeated on breaking and recom- 
pleting the Voltaic circuit ; and if this be done rapidly, as in 
the case in which the connectionsof the apparatus and of the 
nervous tissue is not uniform and continuous, repeated eon- 
tractions are produced. On breaking the circuit, after its 
completion has been continuous during a certain space of 
time, a tetanoid state is observed, — the effect, as I have sug- 
gested, of a alow and interrupted discbarge of the electro- 
genie condition of the nerve into the muscles. The precise 
direction and condition of this discharge in the muscle or 
muBcles require investigation. It is especially a question, 
Wliether a Voltaic circle he formed within these organs 1 

In addition to the electrogenic condition of the spinal mar- 
row and of the incident nerves, the following circumatanees 
will be submitted to the consideration of the Society in this 
paper, viz., that, 

1. The electrogenic state of the nerves admits of being 
discharged, and is capable of inducing the phenomena of Vol- 
taism in other nerves. 

2. This state is inducible liy momentary and alight Voltaic 
currents, 

3. It is more inducible by the reverse than by the direct 
Voltaic current, as stated by Signor Matteucci and others. 

4. When a nerve forms a part of the Voltaic circle, new 
and superadded circles may be effected, which, by inducing a 
change in the condition of the first, result in the phenomena 
of musculai" contractions. 

6. When the Voltaic circle is either complete, or, having 
been completed, is broken, and various parts of the wires and 
animal tissues, which foi-m or formed tliat circle, are con- 
necled by a conductor, a series of phenomena is produced, 
iome of which still require ex]jlanation. 
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6. It is also important, especiallj in a medical point of 
I view, to observe the manner and degree In which the vi» 
I R«rf)Of#a and the via musctilaria are diminished by repeated 
f Voltaic action. 

I. On the Electro<jf.nic Condition of the Spinal Marrow. 
We made many unsuccessful attempts to effect the clec 
trogenic condition in the spinal marrow. If we passed thi 
Voltaic current through this structure, still contained in tbfi^ 
spinal canal, the conductibility of the surrounding tissues 
prevented the induction of the electrogenic condition in the 
spinal marrow itself, and the presence of a bony case, and 
the want of firm membranes, inclosing the spinal marrow, 
rendered it extremely difficult to denude and isolate this organ. 
£x. 1. Our first experiment is represented in fig. 1. of 
1 Plate I., the Voltaic current being made to pass in the di- 
t .rection of the arrows, from the spinal extremities of the 
i brachial nerves to those of the lumbar nerves, these nerves 
I themselves being excluded. In this manner, the spinal mar- 
J TOW was partially exposed to the Voltaic current. But we 
I found it impossible to produce the phenomena of the electro- 
l genie condition, whether we employed the direct Voltaic cur- 
l rent, as represented in the plate, or the inverse current. 
I £x. 2. Our next experiment is represented in fig. 2. The 
I head being removed, the lowest part of the spinal column, 
* technically the coccyx, was very carefully separated, and 
every particle of muscle, or other humid tissue, was carefully 
detached. We then inserted the end of one of the wires of 
the voltaic circle within the spinal canal at the upper, and 
the other at the lower orifice, thus effected, whilst we laid 
the spinal column itself over a piece of sealing-wax, so that 
it might become insulated, and its surface become dry. 

"We now succeeded in inducing the electrogenic condition 
of the spinal marrow ; not, however, by the direct current, ae 
represented in fig. 2, but by the inverse current applied by 
reversing the wires of the Voltaic circle. 

The phenomena were the same, tetanoid contractions of 
^^ the muscle of the lower limbs (with slighter movements of ^^J 
^Hrtfae anterior extremities), as are observed when the lumban^^^H 
^^Lerves were subjected to the same current. ^^^H 
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Having failed iu inducing the electogenic condition by the 
direct current, the conduction of the surrounding part, after all 
our precautions, preventing the induction of the contained 
stracture by this means, it was necessary to devise some new 
mode of experiment. 

Ex. 3 and 4. Our first attempt was to denude and raise 
the spinal marrow, by removing the bony case at the poste- 
rior part of the canal ; our second was to effect the same ob- 
ject by removing the bodies of the vertebrae at the anterior 
part of that canal. We succeeded eventually in both. But 
the latter result, on account of the less hardness of this part 
of the bony structure, is much more easily obtained than the 
former. 

Having denuded the spinal marrow, we raised it from its 
bony case, with the utmost case, and gently placed it on the 
nine portion of the Voltaic arc of silver and zinc, whilst tlie 
silver was placed on the lowest part of the spine, so that the 
Voltaic current was directed in the spinal marrow as repre- 
sented in fig, 3. In four minutes, the spinal marrow being 
raised from its contact with the zinc, we had distinct tetanoid 
contractions of the femoral muscles, not to be distinguished 
from those produced by the electrogenic state of the lumbar 
nerves. This state ceased instantly on dividing tlie spinal 
marrow at its lowest part. 

We learn from these facts, as from some of those which 
were given in my former paper, — 

1. That the contiguity of humidity prevents the electro- 
genic induction of the nervous tissues ; and, 2d, that the in- 
verse voltaic current effects the electrogenic condition more 
readily than the direct. 

I may here state that on one occasion I observed that the 
lumbar nerves became subject to the electrogenic condition, 
whilst still in contact with the lumbar tissued, as these be- 
came partially desiccated, an effect which ceased on the iree 
application of moisture. And it was always observed, in the 
experiments in which the Voltaic cuiTent ascended one lumbar 
nerve and descended the other, that the ascending current 
first induced the electrogenic state. 

Ex. 5. We removed the bead and the bodies of the verte- 
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a frog, and then the lateral and postei 

lanal, so that the spinal luarrow was denuded on all 

' Bides. We placed the upper part of this organ on a piece of 

platinum connected with the silver end of the " courounne de 

tasaes,'' and placed the other wire under its lowest part, so 

that the direct current passed along it. Tetanoid contrac- 

L^on were observed on " breaking" the circuit in tweutijEJ 

px&inutes. I 

After discharging this condition of the spinal marrow, by ■ 

tonnecting the wires after breaking the circuit, we could not 

nucceed in reproducing the electrogenic state by the direct 

aiiTent. On revei'sing the current and breaking it after a . 

rtime, movements were observed, but no tetanoid condition. , ■ 

This phenomena was still more marked on connecting thaa 

wires, both before and after breaking the cii'cuit, rather lenw 

in the latter case, and ceasing after several repetitions of thai 

connections. ■ 

F4I. 6. We successfully divided and detached the spinat'l 

marrow, and laid it over the Voltaic arc, the upper extremity I 

on the zinc, the lower in contact with the silver, so that th»l 

current through it was direct. In four minutes there wasfl 

the most distinct tetanus on breaking, which ceased on r&-a 

making the circuit. I 

This was repeated in 6ve minutes more. I 

We then reversed the order of the Voltaic arc and thew 

current; the tetanus continued for several minutes, ceasingfl 

gradually. I 

Now, on breaking, the tetanus was renewed, but in a modi-^fl 

fied form, and it did not immediately cease on renewing thfgfl 

I circuit, but subsided gradually. ■ 

w A few minutes after the subsidence of the tetanus, frsBlH 

[^tetanoid spasm was induced on breaking the circuit, now iit^ 

Kstantly ceasing or remaking it. ■ 

ft On again reversing the current, energetic tetanus occurredfl 

BftD breaking the circuit after a time, which instantly ceasedfl 

HD dividing the spinal marrow at its lowest part. I 

B Ex. 7. We removed the head, and having laid bare the spi- m 

Huil marrow, by removing the anterior bodies of the vertebrs^l 

Haising it from the spinal canal, placing it on the zinc parti 
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of tlie arc of zinc and silver, the silver being under the IuqiIm 
tissues : 

Id four minutes we raised the spinal marrow from the 
ziuc ; there was tetanus. 

We again raised it in five minutes more, and then divided 
the spinal marrow close to its lower part ; the tetanus ceased 
instantly. 

Ex. 8. If the frog be prepared as in fig. 2, and the Voltaic 
circuit be inverse or upward in the spinal marrow ; and if a 
and c be connected, there are movements in the correspond- 
ing extremities ; viz., a and c ; if 6 and d be connected there 
are movements in i and rf; and on breaking tiie circuit there 
is tetanoid spasm in the lower extremities c and d. 

On reversing the Voltaic current and breaking the circuit, 
there was no tetanus. 

On recompleting the circuit and connecting the Voltaic 
wires, there were strong movements in all the limbs. On 
breaking the circuit and connecting, there were still move- 
ments, but they were slight. 

Ex. 9. — On repeating the experiments described in fig. 2, 
with the inverse current, there were movements in all the 
limbs on connecting e and /,- on connecting e or /" and a, 
tliere were movements in a ; on connecting e or f and b in 
b; e or/ and c in c; e or/ and d ia d; on connecting a and 
c, b and d, a and b, and c and d, no effect was observed. 

II, On the Ehetrogeiiic State of Incident Iferves. 

The physiologist acquainted with the recent progress of our 
knowledge of the nervous system will readily imagine the im- 
portance of the next question to be submitted to the Society, 
viz., whether the incident spinal nerves, as well as the spinal 
centre itself and the muscular nerves, are susceptible of the 
electrogenic state, with its independent phenomena. 

It was difficult to submit this question to the test of expe- 
riment. It was difficult to denude and isolate incident spinal 
nerves of adequate magnitude. At length it was found, that 
if a portion of integument over the dorsal region of the frog 
was detached by incision from the rest, and gently raised, 
several pairs of nerves were discoverable proceeding from the 
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; inter- vertebral spaces to that integument which, the head 
being removed, could only act in their capacity of incident 
nerves of the spinal system. Unfortunately these nerves, 
the largest of the kind, were still of small dimensions ; they 
are also speedily desiccated, if exposed so as to stretch in 
their denuded state through a portion of atmospheric air. 

The results of our researches are given in the following 
detail of experiments : — 

Ex. 10. We removed the head and then divided the inte- 
guments in two parallel lines, about half an inch asunder 
along the spine ; the intervening portion of integuments being 
detached all round and raised, the cutaneous nerves are, as 
I have stated, seen passing to it in pairs proceeding from then 
Bpinal marrow. J 

^_ If when thus detached, this integument is irritated by thw 
^BtpDrceps, the brain being removed, distinct reflex actions a 
^^KBbserved ; they are incident excito-motor nerves. 
^^B We now raised this portion of integument on the zinc poivl 
^^feon of the Voltaic ai'c of zinc and silver, the silver being re^ 
^Btained in contact with the lateral part of the animal ; thol 
I current proceeding in the incident directioH, therefore 
through the nerves, no movements were observed on breaJ 
isg the circuit. 

kEz. 11. In another experiment we prepared the frog in the 
ame manner, and placed the platinum wire fi'om the silver 
nd of the Voltaic "couronne de tasses" under the integu- 
ments, and the other underneath the abdomen, the current 
pursuing the same incident course as before; very slight 
movements were observed on completing the circuit, but 
none on breaking it, and no tetanoid phenomenon could be 
produced. 

Ex. 12. We removed the head, and, by means of longitu- 
dinal and transverse incisions, raised the integuments still J 
attached by their nerves, placing them over the wii-e proceed- I 
ing from the zinc end of the battery of 50 plates, one inch ■ 
square of copper and zinc, whilst the copper wire was placed 
in contact with the muscles of the dorsal region, the Voltaic 
^^jnfluence pursuing, in the nerves, a direction contrary to the 
^HSkoifen/. On completing the circuit, slight movements of the ■ 
^HNrOL. SLVI. NO. XCI. — JAN. 1849. C 
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dorsal muscles were observed, on breaking it none. On con- 
necting the wires of the completed circle, still greater move- 
ments of the dorsal muscles occurred, together with reflex 
movements of all four extremities. 

Ex. 13. We prepared the frog in the same manner as be- 
fore, and passed the current from the small battery in the 
Contra-incident direction, through the^ dorsal incident nerves. 
After the lapse of five minutes, considerable muscular con- 
traction was observed on breaking the circnit, and slighter 
on remaking it. Wlien the oircuit was broken, no effect 
was observable on connecting the wires ; but on remaking 
the circuit and connecting the wires, there were energetic 
mUBcalar movements of the body, and reflex movements of 
the lower extremities. 

It may be a question whether there be, in the experiments 
already detailed, any evidence of an electrogenic state of the 
incident nerves. The difference of degree in the effect ob- 
served on completing the Voltaic circuit, and on connecting 
the wires whilst this circuit is perfect, can, however, scarcely 
be attributed to any other cause. It may not be in the nature 
of an incident influence to induce forcible tetanoid spasms. 
In the frog the incident nervous tissues are also on too small 
a scale for this purpose. Ordinary reflex actions were readGy 
induced by irritating the integuments raised from the back, but 
Btill attached through the incident nerves ; but nothing like 
tiie eontinned muscular action seen in the decapitated turtle, 
on pinching the extreme parts of the fin or extremities. 

Ex. 14. The frog was prepared as before, and the current 
was passed along the incident nerves, in the contra or inci- 
dent direction. There was, in the very first instance, consi- 
derable movement and reflex action on completing the circuit ; 
still more, the current being complete, on connecting the 
wires of the Voltaic apparatus. These phenomena ceased 
in a very short space of time. 

I was still anxious to obtain more unequivocal results in 
my attempts to induce the electrogenic state in incident nerves, 
those nerves which my former labours had first detected, and 
recommended to the attention of physiologists. 
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1, therefore, continued my experiments, and finally witlw 
complete success. 

Ex. 13. We removed the head of a frog, and denuded t 
lumbar nerves. 

We passed the direct current from one Voltaic arc of silver 
and zinc, through these nerves, for four miiiutes. On break- 
ing the circle, there were movements of the anterior ex- 



We again made, and again interrupted, the Voltaic circle ; 
there were no movements of the anterior extremities. We 
now remade the circle, and continued its influence for seve- 
ral minutes ; on breaking it, there were again movements of 
the anterior extremities. 

This proceediDg was repeated again with the same results ; 
a momentary intermission of the circle was followed by no 
effect on the anterior extremities on breaking ; the continued 
Voltaic influence was followed, on breaking, by contraction 
of their muscles. 

This phenomenon could only arise from the electrogenic 
Btate of the incident portion of these nerves. 

Ex. 14. This experiment was repeated. On first making 
the direct current, as before, there were reflex movements of 
the anterior extremities. 

On allowing the current to exert its influence during four 
minutes, and then breaking the circle, there were again 
movements of the anterior extremities. This was repeated. 
On remaking and breaking the circle immediately, there 
were now no movements of the anterior extremities ; but, on 
continuing the influence of the Voltaic arc for several mi- 
notes, and then removing it, there were again movements of 
the anterior extremities, — the effect of the electrogenic state 
pi the nerves. 

Ex. 15, We repeated this experiment, applying the inverge 
Treat. 

There were reflex movements of the anterior extremities 
Lqh making the circle ; but none on its interruption, after an 
^.interval of four minutes. 

It will be remembered that the tn»er«ecuTTeTA,'\'9.\&wEe.w^'(i 
Lto induce the pbenomeaa, of the electvogeivvc a^^a.^^ \^-o. *Owi 
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direct. Now, the inverse current in mixed nerves, is tha 
direct ia their incident portions. 

Ex. 16. We prepared a frog, as before, and having divided 
the junction between the femora, we placed the feet on sepa- 
rate discs of silver, and passed through them the influence of 
three Voltaic glasses, so that the direct current pa^ased along 
the nerves of the left extremity, and the inverse along those 
of the right. 

On completing the circle, the anterior extremities were 
moved ; on breaking it, after four minutes, the same pheno- 
menon was observed. 

This result was obtained several times. 

The proof that the electrogenic state may exert its influ- 
ence in an incident and retrograde direction in the nervous 
system, may, therefore, be considered as complete, whilst 
new light is thrown on that system of incident nerves which 
has now, for many years, occupied my continued attention. 

in. On Primary aiui Superadded Vottaie Circvits. 

I have incidentally described the principal phenomena of 
the primary voltaic current passed severally along the lum- 
bar nerves, the spinal marrow, and the incident dorsal nerves. 
These phenomena consist in muscular contractions, which 
occur when the current is effected, and which, if this current 
be uninterrupted, cease immediately. 

No author has noticed as they deserve, or as I believe at 
all, the extraordinary phenomena of Voltaic action in currents, 
superadded to the primary current. It is, therefore, to these 
I wish to call the attention of physiologists. 

I will suppose the denuded and insulated lumbar nerves to 
be included in a Voltaic circuit, proceeding from the " cou- 
ronne de tasses," or induced by the application of the Voltaic 
arc of zinc and silver. If now connections be made, so as to 
effect new or superadded circles, traceable through the zinc 
and silver, and the parts so brought into connection with 
them, muscular movements are produced, affecting parts not 
affected before, which are new. 

That the new movements depend on new circles formed, 
ia proved by their continuance after the tissues involved in 
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the first circles have been divided, and the primaTy circle of 
courae interrupted. This fact may be illustrated by the fol- 
lowing experiment. 

Er. 15. If the frog be prepared as in fig. 5, in every 
respect, muscular movements are observed in the lower ex- 
tremity c, when the Voltaic arc is placed in contact with the 
nerve and muscle ; but no movement is observed in h. If 
now the portion of platinum placed in accurate contact with 
the limbs b and c, be connected by means of a platinum wire, 
movements are observed in both the limbs 6 and c. 

That these movements in b, depend on a new circle pass- 
ing from the zinc to the silver through the spinal marrow, 
and the two limbs b and c, is proved by their persistence, 
after the removal of the primary circle by dividing the nerve 
at e. 

It is not necessary that a perfect Voltaic arc be placed on 
the nerve and muscles. It may be, as represented in fig. 6. 
If a piece of zinc only be placed in contact with the nerve, as 
in this figure, and connection be made by means of a plati' 
ntan wire between the plate of zinc and the plate of platinum 
b or c, movements are observed in the limbs b and c, respec- 
tively. The direction of the current is doubtless that pour- 
trayed by the aiTows. 

Sometimes, in addition to the movements of the limb b, 
when the zinc and this last are brought into connection by 
means of the platinum wire, movements are also observed in 
c, and vice versa. When c is brought into connection with 
the zinc, there are movements in b ; these movements are 
doubtless reflex. 

Movements are observed in bath limbs, when the plate of 
zinc and the small plate of platinum placed over the spinal 
solumn at a, are brought into connection. No movements 

■e observed at the first, when b and c are united. 

It now remains for me to point out a new series of pheno- 



. 16. In the first instance, no movements are ob- 
1 in b, on making the connection between the portion of 
jfae platinum at a and at b, but when the plates of platinum 
t a and b have been connected with the portion of zinc, h^ 
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m^ans of the platinum wire, movements ai-e observed on con- 
necting the plates a and b. The nerve d has become affect«d 
witJi the electrogenic statf, and this is discharged with mos* 
cultu'plienomcua.un uniting a and b. 

Est. 17- Our next experiment is pourtrayed in fig. 7. 
The plates of platinum connected with the " couronne de 
tasses" are Itiid aci'oss the lumbar nerve at d and e, the di- 
rect current passing through the intervening portion of nerve. 

Ob completing the circle, muscular movements were ob- 
served in the right posterior extremity b. On connectir^ a 
and h, there were slight raovetnents in b, but none in c. On 
connecting a and c, no movements occurred either in 6 or e. 
On connecting b and c, energetic movement* were excited in 
both these limbs. On connecting d and/, e and/, and dmnA 
e, movements occurred in 6 After these experinientu, on 
connecting d and a, there were movements in both limbs, the 
induced nerve and the spinal marrow being a part of the cir- 
cuit. On connecting a and b, there were movements in £, and 
reflex movements in c. 

If the Voltaic circle now be broken,— if the whole VoltAie 
arrangement be removed, a series of phenomena are still oIk 
served ; thus, — if under these circumstances we unite d and c, 
and e and e, there are movements in the limbs li and c ; if we 
connect d and b, and e and b, there are still movements in ft, 
greater in the former case, less in the latter ; the right lum- 
bar nerve being and remaining in the electrogenic conditiim, 
and heinp then discharged with muscular movements. 

Ex. 18. If the experiment be arranged as in fig. 8, there 
are movements on connecting c and a, c and b, and c and rf; 
but none on connecting a and 6, b and d, and d and o. 

It will be observed, that movements Ijike place whenever 
the connections are so mode as to admit of new or superadded 
circles, including the zinc and silver arc, but not otherwise ; 
that is, in the first instance ; for one such connection with its 
attendant movements is sufficient to elfect an electrogenic 
state of the nerve, the action of which may be independent, 
and persist after the Voltaic apparatus is removed. 

Ex. 19. This experiment is represf nted in fig. 9 ; tbe oar- 
rent from the " conronne de tasses" is direct in the linibjl>a 
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ajid c, and inverse in b and d. After ten minutes of coH' 
tinuouB current, all the limbs were affected with tetanoid 
Bpasm on breaking the circuit. Aft«r the lapse of a Lunger 
time, the cui-rent being removed and uninterrupted, the te- 
tanoid spaam ceased first on breaking the circuit in tlje limbs 
a and c, remaining in b and d; on remaking, a single move- 
ment was observed in a and c, while b and d became simply 
Baccid. Such is the difference in the effect, arising fi-om the 
direct and inverse cuirents. 

On laying the galvanoscopiu frog across from c to rf, before 
and after breaking the circuit, movements were observed in 
the limb, the nerve being exposed in the former ease to the 
direct, in the latter probably to the inverse current, as de- 
noted by the arrows. 

I have now to add, that whatever the effect observed on 
making or breaking the circuit, including the lumbar nerves, 
may be, a far greater effect is obsei'ved on completing the 
circuit, and connecting the wires of the Voltaic apparatus. 
This is especially observed in all cases iu which the powers 
are beginning to be exhausted. 

The experiment implies probably not merely the subtrac- 
tion of the primary Voltaic current, but the institution of a 
reverse current, and the degree of effect is probably com- 
mensurate with the d^erence of the two conditions. To this 
must be added the efiect of the dischai'ge of the electrogenic 
condition. 

This last is seen in its insulated form, on breaking the 
Voltaic circuit, and then connecting the wires. It is usually 
slight, and admits only of being repeated once or twice, each 
successive connection of the wires producing leas effect than 
the preceding one, consisting in effect, of the discharge of 
the residual electrogenic condition. 

In the former case, the movements are also more rapid, as 
well as more energetic, in the latter they are slower, and 
somewhat more continuous. 

In conclusion I may observe, that I have purposely and 
carefully avoided all theoretical views, confining myself to 
-the accurate detail of experiments. The condition induced 
in the nervous system, by a current of Voltaism, I have de- 
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nominated electrogenic. It might be viewed as one of po- 
larization ; ita discbarge one of depolurization. But I have 
nothing to add to these views, bejond nhat is universally 
known. Tbe phenomena of the continuous, interrupted, and 
sudilen discharge of the electrogenic condition, have not, I 
believe, been traced and detailed before. 



On the Vegetable Colonisation of the Britith Islands, Shetland, 
Feroe, and Iceland. By M. Ch. Maetiks. 

Whether each plant has originated in the place where it 
is now found, or whether there be centres of creation, from 
which vegetables have been diffused by radiating over the 
surface of the eiu'th, are the two systems which have long 
divided natural philosophers. Some of them, avoiding in 
some degree the discussion of the problem, suppose that the 
plant was produced in the locality where we now observe it 
vegetating ; others, on the contrary, admit of great vegetable 
migrations similar to those of the human races. Appljing 
to these questions the notions which geology furnishes re- 
specting the past state of tbe globe, and such as are afforded 
by the physical history and meteorology of its present condi- 
tion, they are not satisfied by regarding the geographical 
distribution of species as a fact without premises and without 
consequences. They endeavour to recognise in it the traces 
of the last revolutions of our planet, and the action of the 
numerous and varied forces which impede or favour the dis- 
semination of vegetables in tbe present day. They attempt to 
trace on the map the progress of these vegetable armies 
which have invaded certain countries, while others have pre- 
served their primitive flora. These studies are but of yester- 
day's date ; but by submitting them to reflecting minds, we 
hope to make their importance felt. In fact, tbe creation of 
existing vegetables followed very closely upon the emergence 
of continents and islands. It is in some degree the last act 
in the geological history of our globe. Man appeared at a 
later period, and tradition commenced. 
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Brituh Islands, Shetland, Feroe, and Iceland. 

Botanists had long remarked that certain islands posseas 
a flora which ia peculiar to them, while others present no 
plant which is not fotmd on the nearest continent. Such is 
the case with the British Islands ; but we shall Dot confine 
oiiraelvea to the study of the vegetation of England, Scotland, 
and Ireland, but endeavour to follow the vegetable migra- 
tions in tliat series of archipelagoes, islands, and islets, which, 
under the name of Orineys, Shetland, Feroe, and Iceland, 
form the only chain which unites middle Europe to North 
America. * 

Let as first attend to tiie botanical geography of the British 
Islands. In this study we have for our guides the beautiful 
works of Mr Hewett Watson* and Mr Edward Forhes.f 
Both have carefully examined their country ; the one as a 
botanist, the other as a zoologist and geologist. An im- 
portant and capital fact gives all the results to which these 
naturalists have arrived, namely, that the British Islands do 
not furnish a single plant which is not found on Continental 
Europe. J These islands cannot, therefore, he considered as 
a centre of vegetation, since all the plants which inhabit 
them likewise exist on the European Continent. But all do 
not come from the same regions of Europe, and we shall re- 
cognise, along with Messrs Watson and Forbes, a aeries of 
Vegetable migrations which have successively colonised the J 

itiah Islands. 

1. Aslurian Type. — Owing to the mildness of its winters, 
Ireland has preserved for us, ao to speak, the remains of a 
peninsular flora. In the south-west of that island, we find 
in a wild state, twelve plants, original natives of the Asturias, 
,vrhich have maintained themselves in Ireland aa the last J 



* RemorkB on Ihc Geugrapbic&L DiHtributioD of Itritbh Plants, cbiefl; il 
connection niCh Latitude, Elevation, and CUmste. One vol. Bvo, 183E ; 
CvbtU Britannica, vol. i., 1847. 

t Od the CouiiectiDii between the Dietribution of the Existing Fauna 
FlorK of the British Isles, and the Geological Changee which hare affected their 
Area, especially during the epoch of the Dorthera Drift. {Memoiri of the Qto- 
loffUai Sumey of Great Britam, vol. i., p. 336, 1846.) 

^ A single species only, Eriocaulon septangalarr, cast on the sliores uf the J 

ibndai, is a native of North America. 
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relics of a colony whose point of departure was the nortJi of 
Spain. Confined to the western coast, these plants do not 
exist in the eastern provinces of the island. We shall a^r- 
wards endeavour, with Mr Forbes, to discover the probable 
causes of this migration, the most ancient of all, since it sup- 
poses a temperature and a distiubution of lands and seas very 
different from what they now are, 

2. Armorican Type. — The south-west of England and aoutli- 
eaat of Ireland, present us with a vegetation whose analogy 
with that of Brittany and Normandy has long struck bota^ 
nists. Many southern species are met with along the western 
coasts of France, until the always increasing rigour of the 
climate arrests them in their migration towards the north. 
A certain number of these plants still find in the peninsula, 
whose extremity is occupied by Clierbourg, a temperature so 
mild in winter that they maintain their position there not- 
withstanding the lateness of the summers. These plants are 
then spread over the south-west of England, along the coasts 
of Devonshire and Cornwall, whence they have reached the 
opposite shores of Ireland, and have become naturalised in 
the counties of Cork and Waterford. It was in this mann^* 
that the Normans formerly left these same shores under the 
guidance of William the Conqueror, in order to invade Eng- 
land, But the vegetable occupation has not passed beyond 
the south of the island ; and the severity of the climate, which 
presented no obstacle to man, formed an insuperable barrier 
,to the invasion of vegetables. 

2. Boreal Type. — The mountains of Scotland, Cumberland, 
and Wales, present a special vegetation to the botanist, dif- 
ferent in every respect from that of the plains of England. 
Analogous to that of the Alps of Switzerland, this flora has 
a still more striking resemblance to that of the arctic coun- 
tries, such as Lapland, Iceland, and Greenland, The greater 
number of plants which live on the summits of the high 
mountains of Scotland, grow at tlie level of the sea in the 
islands of the Icy Sea ; but there are many of them which have 
not been obsei'ved among the Alps of Switzerland. At the 
same time the immense majority of these vegetables exist at 
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once on the coasts of the polar lands and on the sartvcrownedl 
summits of the Alps of central Europe. 

4. Germanic Type. — It is this which predominates in £dj^^ 
land, and forms, ho to speak, the very basis of the vegetation. 
Originating from the north of France and Germany, these 
plants have occupied the greatest part of Eogload, Scotland, 
and Ireland, as formerly the Saxons invaded the country of 
the Angles in order to subBtitute themgelves in their room. 
If it be true that the aboriginal masters of the country dis- 
appeared after the invasion, it is, perhaps, also the case that 
the plants of Germany extinguished tliose which formed the 
primitive vegetation of these islands. With the lapse of time 
ite Germanic type has become so predominant, that the 
greater pai-t of English botanists designate it by the name of 
Ahe British type. But a certain number of plants belonging 
to this type have not crossed the sti-ait which separates Bug- 
land from Ireland, while the rest of the migration surmount- 
ed this obstacle. Those species, common on the English 
coast bordering St G.jrge's Channel, are unknown on the 
opposite coast of Ireldnd. 

The studies of the zoologist tend to coniirm, in every point, 
ihe inductions drawn from botany. Certain animals widely 
spread in Germany are restricted in England to regions where 
the Germanic flora exclusively prevails ; thus the common 
hare, the squirrel, the dormouse, and mole, are confined to 
England, and do not occur in Ireland. Five species only re- 
present the class of reptiles in that island. Eleven of them 
exist in England and twenty-two in Belgium, the point whence 
the Germanic migration took its departure. The living mol- 
luscs, such as the different species of Helix and Clausilia, 
k»re distributed in the same manner. 

The maritime fauna and flora obey all the laws which regu- 
late the distribution of vegetables and land animals. Ceiiain 
genera of marine Algse, proper to the southern counties, are 
iouudonly on the western coasts of England; and we tliere find 
species of fishes which never go beyond the Straits of Dover 
■or ;St George's Channel. These are the Neptunian repre- 
sentatives of the Asturian and Armoriean types. In like 
manner the herring, cod, and coalfish, abound only in the 
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North Sea, and along the eastern coasts, where the Ge^- ' 
naoic tj-pe predominates. Finallj-, the large Cetxiceie, snch 
as the whales, narwals, and dolphins of the arctic seas, seem 
to respect, even in the hosom of the ocean, the ideal limit 
which separates the northern vegetation of Scotland and Eng- 
land from the more southern floras of Cornwall and the Sonth 
of Ireland. 

Hitherto naturalists have seen nothing more in thie dis- 
tribution of living beings, according to certain determinate 
regions, than a natural consequence of the all-powerful in- 
flaences of climate and soil. If some plants <^ the Asturias 
maintain themselves in the south of Ireland, it is owing, they 
alleged, to the circumstance of their finding there the tem- 
perate winters of the Iberian peninsula, and the summers of 
Ireland, though without great heat, were sufficient to ripen 
their seeds. In like manner, the plants of Bretagne and Nor- 
mandy have been able to pass the strait and occupy Corn- 
wall and Devonshire, where a climate prevails analogous to 
that of their native country. The hardy vegetables of Ger- 
many have found, in the middle regions of England, in the 
south of Scotland and north of Ireland, conditions of exist- 
ence analogous to those of the noi-th of Germany and France ; 
hence their multiplication and difFuaion in the greater part 
of the British Islands. Finally, the rocks, turly slopes, peat- 
bogs, and marshes of Scotland, offered varied stations, cool 
summers, the long sleep of winter, and the protecting snows 
of the polar lands, to the arctic plants. 

Mr Edward Forbes is not contented with these expl^ia- 
tions ; he has found a deeper sense for the existence of these 
foreign types which constitute the fauna and flora of the Bri- 
tish Islands. He imagines that he finds in it the vestiges of 
an order of things which no longer exists, — proofs of the ex- 
istence of warmer or colder climates than the present) — the 
indications of a configuration of the lands and seas, the marks 
of which are concealed from our view by the depths of the 
ocean. Let us follow him in his ingenious and skUfol re- 
searches. Penetrating for the first time into a new field, he 
may often have mistaken the path. But he connects, with a 
powerful hand, thepasthistory of our globe with the present; 



liritish Island's, Shetland, Feroe, and Iceland. 

he brings all the kingdoms of nature to beat" testimony to hia 
idea ; and, even though lie may be mistaken, he has not on 
that account contributed leas to the progress of the natural 
suiencea by completing the overthrow of the imaginary barjj 
rier which learned men and tradition have raised bet^veen thq^f 
actual condition and the geological epochs of our planet, 

The twelve planta originating from the Asturias which in- 
habit the south-west of Ireland, Mr Forbes regards as the 
remains of the most ancient vegetable colony of the British 
Islands. Of all the plants now living there, there are none 
more foreign to the soil which supports them. The distance 

»of their point of departure on the continent, — the vast gulf 
iRrhich now separates this small colony from the mother 
eountry, — the difference of climates, — the small number of 
surviving species, — every thing, announces an ancient origin 
and an orderof thingacompletely different ft'om that which now 
prevails. In order to determine it, Mr Forbes goes back in 
the series of geological foi-mations, and transpoHs ua to an 
epoch when the last tertiary formations were deposited in 
the bottom of a sea which covered a great part of the south 
of Europe and north of Africa. The existence of this sea ii 
proved by the numerous identical fossil shells, which we finiL 
at a multitude of points, from the islands of Greece ti 
south of France, When these newly-formed lands rose 
above the sea, they formed a vast continent, comprehending 
Spain and Ireland, a part of the north of Africa, the Azores, 
and Canary Islands. 

The upheaval from the bottom of this sea ia not a gratui^ I 
tons hypotbeais, since Mr Forbes has found these same shells \ 
in the Taurus, to the height of above 1800 metres above the 
level of the Mediterranean. But more than this : tlie great 
bank of floating algse which extends in a semicircle beyond 
the Azores, from the 15th to the 45th degree of latitude, per- 1 
haps marks out the contours of this lost continent. ItMil 
shores have disappeared under the sea, but the girdle of ma- \ 
rise algie which surrounded it, still floats on the sui-face of I 
the waters.* 
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According to Mr Forbes, the a.^^ .^ue bf Annoncan 
plants in Devongliire, Cornwall, and the soutJi-eaet of Ire- 
land, is connected with the existence of this destroyed conti- 
nent. The southern physiognomy of these vegetables is, in 
his view, the indication of a more temperate climate than 
the present. At the same time, there is nothing to prevent 
DB regarding this migration as contemporaneous with the 
Germanic invasion, referring it to the epoch when England 
and France were still united. 

The immersion of this great continent was followed by a 
period completely different, during which the temperature of 
the air was lower than it now is. It was dui-ing this period, 
according to Mr Forbes, that the migration of the arctic 
plants which have maintained their position in the mountains 
of England and Scotland, tooli place. The proofs of a gla- 
cial period immediately preceding that in which we live, 
abound throughout the whole north of Europe. 

I shall not speak, in this place, of the numerous traces of 
ancient glaciers found in the mountains of Scotland, England, 
and Ireland, but conBne myself to the arguments derived 
from the animal lungdom.* 

The greater part of the British Islands is covered with a 
moveable formation composed of transported materials, which 
English geologists call drift. In the northern two-thii-ds of 
England and Ireland, and in all Scotland, this drift contains 
the remains of animals no longer found in a living state, except 
in the bosom of the Icy Sea, on the coasts of Iceland and 
Greenland. The enumeration of these would be tedious. 1 
shall merely mention the Balwiia my slice lug, the large- 
headed cachalot, a baleinupteron, the narwhal, a cetacea of the 
Greenland seaa, and a great number of sh«lls, which still 
exist in the same latitudes. During this period, England 
was, therefore, partly covered by waters whose temperature 
approached to that of the Icy Sea. Not only the plains, but 
also all the lower parts of the mountains, formed the bottom 



appear* to be only a. floating variety of Sargasmm vulgore. whiuli 19 found 
fixed to the sobmarine rocks whioli liorder the coojts of Europe. 

* See on this aubjoi't, Reeearcheii an Che Glncinry Porind and Ancient Exteo- 
BiDD of the GlRcleta of Mont Blanc, from tbc Alps to tbe Jura, Saieu da Dtua 
2Ieaia, rol. X¥ii.,p. 919, Ist Mnrch 1847. 
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or shore of this ocean ; for beds of gravel, sand, and sheila 
have been found in "Wales, at a height of about 450 metres 
above the level of the present sea. At this period, England 
and Scotland did not form a continuous land, but a group of 
islands and islets. The mountaina of Scotland, Cumber- 
land, and Wales, alone rose above the waves, A climate 
analogous to that of Iceland reigned over this archipelago; 
the Hummita of the mountains were covered with eternal 
6now like that of Heela, and numerous glaciers descended 
the valleys tu the edge of the sea. The plants of Greenland, 
Iceland, and Norway, carried by the currents, or transported 
by the floating ice, were thrown upon these islands, where 
they found a climate scarcely diffiirent from that of their na- 
tive land. This transportation of plants by floating ice, itf 
not a gratuitons hypothesia. The navigators of the Pola* 
Seas have often met with icebergs, bearing an enormous mass 
of debris mingled with earth and gravel. Plants grow on thesfl 
debris as among the median moraines of the glaciers of the 
Alpa ; and the iceberg grounding on Bome distant shore, 
tiiero deposits, so to speak, the plants, which afterwards spread 
over the country. 

These arctic plants, says Mr Forbes, have not disappeared 
from England. They still exist among the mountains of 
Cumberland, in Wales, and capeeially in Scotland, where 
they find a climate analogous to that of their native country. 

At the end of the glacial period, the British Islands be- 
gan to rise slowly from the bosom of the waves. We still 
find, everywhere along the coasts, terraces or lines of ancient 
beaches, indications of the periods of repose which interrupted 
this gradual elevation. In order to understand this pheno- 
menon aright, we must imagine not a simple elevation of the 
coasts, the submarine parts remaining immoveable, bnt the 
Bimultaneous rising of the bottom of the sea and the lands 
together, above their ancient level. It is this upheaving 
which has modelled the present relief of the Britiah lalauda, 

id determined the configuration and depth of the aurround- 
The depressions have been rendered less deep, 
And the high bottoms have been brought above the waters, 
Hence, a change in the maritime fauna. The sea being 
warmer, its coasts were occupied by the anVmaXa \jV\dtt tvQ"« 
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inhabit them. But the change of temperature being much less 
sensible at great depths, tJie animals of the glacial era have 
been able to maintain themselves there. Thus, according to 
Mr Forbes, in depressions where the soundings were from 
160 to 200 metres, the drag brought up molluscs of the arc- 
tic seaH, and even a great number of shells which exist in a 
fossil state in the drift or formation of the glacial epoch 
which covers the northern part of the British Islands. From 
this assemblage of facts, Mr Forbes concludes that the deep 
portions of the British seas conceal populations whose exist- 
ence goes back to the glacial epoch like the appearance of 
the plants which crown the summits of the Scottish alps. 

Throughout the whole duration of the two geological 
epochs we have been considering, England was united to 
France. The English Channel and Dover Straits did not 
exist. This is one of the facts of science, and all geologists 
are agreed in considering the separation of England from the 
Continentasaneventcomparatively very modem, perhaps even 
contemporary with man. MM. Constant Prevost and Ai-chiao 
have perfectly demonstrated this. The former by pointing 
out the agreement which exists between the bed of chalk on 
the two sides of the channel ; the second by proving the iden- 
tity of the mass of rolled pebbles which covers the chalk. 
These masses, similar to those of our present rivers and war- 
ter-courses, form the most superficial layer of the ground, 
that one, consequently, which is deposited after all the rest; 
since it ia identical on the two sides of the channel, this layer 
has been deposited by the same current at the epuch when 
the two countries were united. The separation took place 
afterwards ; it is owing to the I'ising upwards of the layers 
of chalk, which dip from the two sides towards the interior 
of the land, and appear elevated from the sides of the sea. 

At the dawn of the present period, England, therefore, 
formed a peninsula similar to that of Denmark. The climate, 
the surface of the ground, were what they now are ; and the 
plants of France and Germany soon invaded these recently- 
emerged lands. The hardy vegetables of the north of Europe 
occupied the greater part of the British Islands. Forests as 
gloomy as those of Germany then covered the hills of Eng- 
land. Marshy waters slept in the hollows ; we still find, in 
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ttie peat-bogs which now occupy their place, the bones and 
antlers of gigantic stags, and the remains of the trees of 
these extinct forests. Lost species of the ox, bear, wolf, and 
fox, were the only inhabitants of those solitudes. The task 
of nature was completed ; that of man began as Boon as he 
appeared. The forests fell under his axe, stagnant waters 
were drained, cultivation extended, animals continued to dis- 
appear, the population increased, and the transformation of 
the ground was accomplished by the uninterrupted progress 
of civilisation. As the work of human power, this transforma- 
tion ia as complete, as profound, as that which took place in 
geol<^ical times, when the present epoch succeeded the gla- 
cial period. 

If we endeavour to give a brief view of Messrs Watson and 
Forbes' notions respecting the origin of the flora and fauna 
of the British Archipelago, we should say, with them, that 
these islands have been peopled by many colonies successive- 
ly leaving the Continent of Europe, from the epoch of the 
middle tertiary formations up to our own. "When a vast con- 
tinent extended from the Mediterranean regions to the Bri- 
tish islands, the plants of the Asturias, and those of Armo- 
rica, peopled the south of England and Ireland. To this 
period succeeded the glacial epoch, during which the lands 
were immerged to a depth of about 450 metres. This is the 
period of the migration of the arctic plants which still inha- 
bit the tops of the Scottish mountains. When these lands 
emerged anew, England was united to France, the tempera- 
ture being auch as it is at present. At this time the great 
German invasion took place, absorbed, so to speak, all the 
rest, and left vei-y feeble remains of them. Thus, while the 
Asturian plants, those of the sooth, are reduced to a small 
number of species confined to the south-west of Ireland, the 
hardy vegetables of the north completed their conquest, and 
took possession of the ground which was to be occupied at a 
later period by a warrior race issuing from the same regions. 
The colonisation being completed, England became separated 
from the Continent ; and this last geological event, so insig- 

kliificant compared with those which preceded it, has exercised 
^ immense influence on the destinies of the world. Less in- 
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Bulated, England woald have been less pci'sonal, and its em^ 
getic races might perhaps have been coufuunded with OM 
of tlie great continental nations which peopled it. 

While JlesBrs Watson and Forbes proved the continental 
origin of the plants and anitnaU of England, I studied the 
vegetable colonisation of Shetland, the Feroe Islands, and 
Iceland. These islands form, as it were, a continuous cfaaiOi 
which joins the northern extremity of Scotland to the eastern 
Bide of Greenland. These are the only lands which Doitti 
Europe to America. I viaited the Feroe Islands in 1839 ; tlM 
vegetation of this archipelago struck me. Although lost is 
the midst of the North Sea, its dora is composed of very com- 
mon plants, the greater part of them indigenous to the pliuns 
of middle Europe, others to the Alps of Switzerland, some to 
Scotland and Greenland, Extending my investigations tc 
Shetland and Iceland, I found, in like manner, that these 
islands have no vegetation peculiar to themselves, but that 
all their plants come from the mainland. This is the result 
to which Mr Watson came in his researches into the Btdtish 
Flora. But here a new problem presented itself; do these 
vegetable colonies come from Europe or America^ A great 
number of plants being common to the northern parts of the 
Old and New World, the question presented some difficul- 
ties. I found more than a hundred species, exctutiveiy 
European, among the plants scattered over the islands which 
I compared with each other; all the rest were common to 
Europe and America. Europe bos therefore had the prin- 
cipal part in the colonisation of these archipelagoes ; a great 
vegetable migration has advanced across England, Scotland, 
the Orkneys, Shetland, and the Feroe Islands, as far oa Ice- 
land. Some species have come directly from the coasts of 
Norway. But, at the same time, the arctic plants originating 
from Greenland followed an opposite progress, and propa- 
gated themselves across Iceland, Feroe, and Shetland, as far 
as the mountains of Scotland, where they found a second 
country. This double migration manifests itself by the 
numbers. If we calculate the relative proportion of the 
plants, exclusively European, which enter into the flora of 

Shetland, we find that it is a fourth, in that of Feroe it is not 
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more than a seventh, and, finally, a tenth in Iceland, 
proportion, then, as we remove to a diBtance from Europe, 
the number of vegetables peculiar to that continent dinii- 
nishesj but, at the same time, the proportion of the Green- J 
land plants increases very nearly in the same ratio. 

Completely agreeing with Mr Forbes as to the colonisa-^ 
tion of the Islands of the North Sea, I yet demur at the bold- 
ness and novelty of the hypothesis he has advanced. With- 
out interrogating the past history of the eai*th, I find in the 
action of existing causes a plausible explanation of the trans- 
port of the seeds of our continent to the nearest islands, and 
from one islet to another, from England as far as Iceland. 

A great current, the Gulf Stream, has its source in the 
Gulf of Mexico, runs along the shores of North America as 
high as Newfoundland, then, traversing the Atlantic, washes 
the western coasts of Scotland. It ia this which conveys to 
these coasts the seeds of Mexico, still endowed with the 
power of germination— it is this which has thrown on the 
shores of the Hebrides the Eriocaulon septanffulare, a spe- 
cies belonging to North America, the only one of all the 
British plants which is not European. Running along the 
coasts of Scotland, the Gulf Stream collects, so to speak, the 
innumerable seeds wluch running water.s convey to the sea, 
and carries them along with it to sow them on the sandy 
shores of Shetland, Feroe, and Iceland. This current ap- 
pears to me to be the principal agent in the diffusion of 
European plants in these islands ; and I do not hesitate to 
ascribe to them the predominance of the flora of Europe 
over that of North America. 

Winds, true aerial currents, likewise perform their part in 
the dissemination of species, but like that of marine currents, 
it escapes direct observation. Whoever has once enconn- 
tered the long-continued and terrible winds of the north 
seas, will no longer doubt that they are capable of transport- 
ing, from one island to another, light seeds, often pi-ovided 
with tufts of feathers and membranes which facilitate their 
suspension in the air. A recent fact adds new strength to 
this probability. On the 2d September 1845, at 9 o'clock in 

le morning, there was an eruption of Mount Hecla, in Ice- 
id. On the 3d, tJie asJies fell on the mi>A 4m\V\\fcTw\^w.\*i* 



52 On the Vegetable Colonisation of the Brititk Islands. 

of the Fei-oe group ; on the same day they were carried to 
Sbetlanda, the Orkneys, and collected from the decka of vesseUi 
sailing between England and Ireland. 

There is atill another mode of transportation pecnliar to 
the countries we are considering, and which does not ap- 
pear to have been hitherto taken into account ; I mean mi- 
gratory birds. Every spring, millions of sea-birds leave the 
coasts of Spain, France, and England, and migrate to the 
north, in order to lay and hatch their eggs in the ateep and 
deserted shores of Shetland, Feroe, and Iceland : the follow- 
ing autumn they return to Europe with their brood. These 
birds transport rapidly from one island to another the seeds 
of vegetables preserved in their gizzards, or attached to their 
feathers. They thus become the principal agent of the Ameri- 
can migration, for it is exactly towards the end of the sum- 
mer of these regions, at the time when seeds are ripe, that 
they return towards the south. In this journey, the islands 
of which we have been speaking serve them as a kind of pro- 
visional magazines or resting-points, and they sow there ttie 
seeds tliey have transported through the air. 

When we reflect that all these causes united have acted in- 
cessantly since the beginning of the present epoch, that is to 
Bay, for thousands of years, we cannot question the principal 
effects of an at^tion so prolonged. Accordingly, before going 
back in the series of geological ages to explain the distribu- 
tion of organised beings on the surface of the globe, we must 
demonstrate the iusufficiency of existing causes. This plan is 
applicable to all the problems of geology. Formerly, in the 
theological period of this science, the most extravagant ima- 
ginations were boldly indulged. According to the necessi- 
ties of the case, sudden revolutions were supposed, or prodi- 
gious overthrows, colossal forces, unknown agents, and ima- 
ginary causes. Now, reflecting minds first seek the reason 
of geological facts in natural forces, acting within the limits 
of the power which they develop to our own view, and do 
not enter the field of conjecture till they have exhausted that 
of reality. — Bib. Uttiverselle, June 1848.* 

* After the abnve vna in tjpea, we received, but too late for insertion, from 
M. Martina, a more detailed memoir on rege Cable colonisation. — Edit, 
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Anniversary Address, for 1848, to the Ethnological Sociefi/ of 
' London, on the recent Progress of Ethnology. By the Presi- 
dent, James Cowlbs Prichard, M,D., F.II.S. Corre- 
Bponding Member of the Institute of France. (Communi- 
cated by the Society.) 

(Concluded from vol. xlv., page 346,) 

The contributions to liistory and ethnology which may bo 
expected from Palfeography, are hut limited, since the art of 
writing was known only to a few of the nations of antiquity. 
The data which it furnishes have indeed the appearance of 
greater authenticity than those derived from the examina- 
tion of languages, hut this is principally because they are 
founded on phenomena which present themselves fo tJie eyo, 
while the testimony of unwritten speech is only heard. This 
last resource, however, is not only of far greater extent, but 
is capable of affording results equally deserving of reliance. 
The visible signs preserved in written memorials, must be 
translated into sounds before they can give testimony in 
questions relating to the history of races, and when oral 
apeech is faithfully represented, and due care is taken to 
distinguish between what is accidental or acquired, and what 
is essential and original, it furnishes evidence not less credible 
than that of inscribed monuments. 

In returning to this part of my subject, I may observe that 
every year brings out some new information derived from 
Pfltetoicn/ reseai'ches, and that new associations are eonti- 
nually formed in Europe, Asia, and America, in which they 
are the principal objects of attention, The academies of St 
Petersburg and Berlin are now of old renown, and the So- 
ciety of Northern Antiquaries has already subsisted for seve- 
ral years. The " Deutsche Morgenlandisehe Gesellschaft" 
is of recent date, and the establishment of this association 
may be hailed as an event of great promise, since it promotes 
an union of the literary labours of all those learned men in 
Germany, who are engaged in the study of Eastern lan- 
guages. 

Some of the early papers of this Society coTitam & tQ-oteV 
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bution by a learned Finn, M. Kellgren, who has also pub- 
lished separately a very accurate and intei'eBting work, on the 
class of languages to which hia own national speech belongs, 
I mean the Ugro- Tartarian languages. Adopting the notion 
of Julius Klaproth, as to the origination of the tribes com- 
posing this family, from two chains of mountains, M. Kell- 
gren terms the whole groupe, the " Ur al- Altai so h Spradch- 
Btamm." We bad some few years ago, a publication on the 
Finnish language and literature, by Dr Sjogren, of the uni- 
versity of Abo. But this paper, the work of a very distin- 
guished philologist, though the title promised more, contained 
very little new information, either on the language of the 
Finns, or the compositions that are extant in it. On the 
mythological poems of the ancient Finns, the songs of 
their " Sttnonieckas," or bards, and the worship of their 
divinities, Ilmartnen, and Valnamoincn, much curious 
information was collected by Portban, president of a lite- 
rary society at Abo, and by Lencquist and Gannander, 
in the early part of the last century, and the subject has been 
well treated in a work published a few years since in Swe- 
dish, by M. Riihs, of which we have a translation into the 
German language. A remarkable trait, pointed out by M. 
Rubs in the poetical compositions of the ancient Finns, is 
worth noting, as it suggests an inquiry of ethnological im- 
port. In these verses the same principle of composition pre- 
vails which has been well known since the time of Bishop 
Lowth, as the leading characteristic of Hebrew poetry. 
The second verse in each distich or poetical sentence ex- 
presses in a more rhetorical or poetical style, or in a man- 
ner somewhat modified, the sentiment which was more simply 
uttered in the first.* This is so remarkable a ti'ait of re- 



* In ft poem W Tapio. tlie gwl of the woods, Tin invocation oci 
implifiei this etyle of composition. 

0, thou Bee. Bmalle-rt of birds, 

Bring mo hooey from the honmof the wood», 

Sweet juicB from the b»ll of Tapio, 
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semblance as to suggest a suspicion that it may be the result 
of later culture among the Finns, and, subsequent to their 
' conversion to Chriatianitj, or the introduction of the Hebrew 
I Scriptures among them. But it appears to be a relic of an- 
I tiqoity, and is traced in their ancient pagan Bunoi or sacred 
bymas, addressed to the imaginary personages of their curious 
and not nnpoetical mythology. The observation is the more 
interesting, as many writers have thought tbey observed 
analogy in numerous words of the Finnish dialects to the 
vocabulary of the Semitic languages. But the Finnish lan- 
guage belongs, in the leading features of its grammatical 
I structure, and in a considerable proportion of its primitive 
I words or roots, to the Ugro-Tartar, or, as M. Kellgren terms 
' it, the Ural-Altaiah family of languages.* The essential or 
deeply-rooted affinities of the various languages belonging to 
tfais groupe, have been illustrated with great ability and ac- 
curacy of information by this writer. Tbe principal lan- 
guages which he has comparctd with the Finnish speech, and 
which he considers as sister Utnguagea, are the Ouigourian or 
Eastern Turkish, the Mongolian, the Tungusian or Mantohu- 
Tartaj, and, lastly, the Hungarian or Magyar. For the 
fntui-e no reasonable doubt can be entertained as to the 
affinity of these languages and of the races of people to whom 
I they respectively belong; and this must be considered as one 
I of the last great facts in Ethnology, established by linguisti- 
col research, since it was unknown even to Klaproth aud 
Abel Remuaat. It has been a fortunate event for the pro- 
gress of literary and ethnological researches connected with 



■■ Hurbua Pualla, Morti.i virgo (sc. tlinj 
Morboa csptivoa factOB includito 

Ju splindtduiu ciLpEaiu." 
• W. Eellgron has not given anj new information us to the Lapponic. The 
mffinilj of thig language to Ibe Ugrian diak-cts nns demonBtrated bj Gyar- 
m&thi and Vator. Some curious remarks on it nay b« seia in Dr M. A. Caiil. 
loir, entitled, " Von dem Einfliisae dos Accenta in der Lapptaod- 
Inhen Spraebe." This paper was publiehed In one of ftie \»A n tAMVora. oS Vift 
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these nations, as well aa for the social improvement and the 
tranquillity of the civilised world, that the sway of the great 
Northern Autoci-at has been so long maintained over nearly 
the whole aggregate of nations belonging to the Ugro- Tar- 
tarian family, as well as over bo great a portion of the Sla- 
vonian race. To the patronage of science, for which the Im- 
perial Government of Kussia has always been remarkable, 
must be attributed the progress already made in exploring 
the literature of nations, which, until lately, were scarcely 
known in Europe to possess any thing deserving that name. 
For example, the literature of the Mongolians, although 
their language had been cultivated, and they possessed a pe- 
culiar alphabet, since the time of Kubilai, the grandson of 
Tchinghia, was a complete blank, as far as Europeans were 
concerned, till M. Schmidt of Moscow translated the his- 
torical work of the Mongolian Khan Ssanang Setzen, of 
which M. Abel Eemusat thought it worth while to publish 
an analysis. More recently, we have the commentaries of 
M. Gabelentz on the literature of the Mantchu- Tartars. The 
latest contrihution to our knowledge of these nations and 
their literary culture, is a memoir in the last volume of the 
Berlin Abhandlungen, entitled, " ^Iteste Nachrichten von 
Mongolen und Tartaren," by Professor Schott, already cele- 
brated for his ingenious and moat valuable researches into the 
structure of this family of languages. 

The ethnology of the Caucasian nationa (meaning the 
tribes of people who inhabit the chain of Caucasus and the 
adjoining lowlands, and not the European nations in general, 
commonly, but with very questionable propriety, so termed), 
has been a subject of research among German philologista, 
and several memoirs have lately appeared on the languages of 
these nations. The last volume of the Berlin Transactions 
containa several papers on the same subject. Among tliem 
isamemoir by HerrG. Rosen, "iiber die Osaetische Sprache." 
The Ossetes are well known to be a branch of the Indo- 
European stem, insulated among the Allophylian tribes of 
the Caucasus. This was discovered, as I believe, by 
Klaproth, whose information reapecting the Osaetes was 
otherwise very defective and enoneoua. lYiift ■^eci^\ft ^^ 
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tbemselvos Ir6n, and their country Iri, which names are 
thought to connect them with the Aridi or ancient Medes, 
and with the Aryas, or the higher classes of the Hindoos.* 
There ia another memoir hy the same author on the Mingre- 
litn, Soane^n, and AbschasBian languages, spoken by other 
nations of Caucasus, the tendency of which is to point out 
certain common characters in all these idioms, though they 
are still regarded as radically distinct. I must not omit to 
notice a memoir on a remarkable Caucasian tribe, the Ku- 
betschi, by the learned Petropolitan academician, M. C. W. 
Fraehn, which appeared in the fourth volume of the Bulletin 
Scientifique de I'Academie Impoi-iale de St Peter3bourg,+ or 
to mention that the same volume contains an inquiry into 
tiie history of the powerful Afghan tribe of the Jusufzte, by 
B. Dorn,t who endeavours to follow up the investigations of 
our Illustrious countryman the Jlonourable Mountstuart 
Elphinstone. "With regard to the history of the Caucasian 
nations it may be remarked, that the whole subject requires 
fiirthor elucidation before we can venture to draw any gene- 
ral conclusions as to the origin of these tribes, and their re- 
lation to the great races of Europe and Asia ; and I believe 
that this remark coincides with the opinion of Dr Latham, to 
whom we have been indebted for a learned memoir on the 
inhabitants of the Caucasian chain, read during the last vrin- 
ter before the Ethnological Society. 

Considerable additions have been made during late years, 
and even during the last year, to our previous knowledge of 
the native races of India. In saying this, I need only to ad- 
vert to the admirable series of papers read in this Society, 
by General Briggs, on the aboriginal tribes of the Dekhaa, 
of which the learned author seems to know every corner and 
mountain range, with its inhabitants, with an accuracy and 
precision altogether unexampled. How ignorant we were 
only a few years ago of the real facts of Indian Ethnology, 



a KubEfschi. Von C. W. 



* Is the name of Evl or Ive-lmid of the Game origin ! 
t Ueber ein merkwurdigos Volk ies KanIiB^ 
Fraehn. 
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may be judged by only recollecting that the late Mr H. T. 
Colebrooke, one of the most distinguished scholars whose 
names are known in connection with Indian literature, ap- 
pears really to have supposed all the languages of India to 
have heen derived from the Sanskrit, and to be nothing else 
than degraded or much corrupted Prakrits, or popular dialects 
of that ancient speech. It was first shewn by Mr Ellis, in 
hia preface to Campbell's Grammar of the TeliigQ, that this 
opinion was very erroneous, and that the principal languages 
of the Deklian, the Tamul, the Telugt, the Malayalam or 
Malabar, and the Tulava, as well as the Karnataka, the idiom 
of the central table-land of the Peninsula, are all dialects of 
one primitive speech, which is quite distinct from the San- 
skrit. All these idioms are languages of the civilised na- 
tions. The memoirs of General Briggs and other recent 
philologists, comprise further researches into the history and 
languages of the rude liill-tribes, such as the Bbils, the Tudas, 
and the Curumbars of the Nilgherry hills, and other races 
inhabiting remote and secluded tracts ; and the general opin- 
ion seems to be, that all such races are akin to the Tamulian 
or aboriginal Deckhany stock. The notion, which formerly 
prevailed in India, respecting the Bhils and the other hill- 
tribes, was different from this, and may still be true to a certain 
extent. The Bhils were supposed to be the descendants of 
outcasts and runaways, or persons who had at different times 
made their escape to the mountains, in order to elude the 
penalty of crimes, or avoid persecution or tyranny in the 
low countries. In such a country as Hindustan, divided in- 
to numberless petty sovereignties, each under the sway of 
its tyrannical despot, and where the institutions of society 
are otherwise most oppressive, there must be a great number 
of persons continually driven to seek refuge beyond the reach 
of the reigning tyrant. In most half-civihsed countries 
something of this kind is observable. I have been assured by 
Dr Andrew Smith, one of the best-informed and most en- 
lightened travellers who have lived among the people of 
South Africa, that in that country every tribe of the native 
races, who have submitted to social regulations, however im- 
perfect, and have acquired Bome viea\fti\i^ ttie ^lvi^i\a.^a^l^ «A 



I 



I 



to the Ethnotoifical Society of London. 59 

the soil or by pasturage, have, in their immediate ueigh- 
boai-hood, hordes of outcasts or refugees who hover on their 
borders, and live by depredation, or on the precariouB produce 
of the ehase, or the apontaneouB fruits of the earth, roaming 
through forest and desert places. The Bushmen are thua 
the outcasts of the Hottentots ; and Dr Smith has clearly 
proved that this is the real origin of the Bushman race. 
Many tribes of Kafirs have also hordes of outcasts ansfvering 
to the Bushmen in their vicinity, whorobaud plunder strangers, 
and wander in pursuit of an uncertain livelihood. The Fin- 
goes, who were subject to the Kosah Kafirs, appear to have 
been a tribe of this description. Civilised nations, like those 
of Europe, imprison or put to death unruly people, who cannot 
be kept in subjection to the laws of society, or they transport 
them beyond seas ; a greater number transport themselves 
to the colonies and elsewhere. But in countries Bucb as those 
to which I have alluded, there is no similar resource. The 
outcasts from among the Hindoos take to the hills ; and thus 
they have greatly augmented, though they have perhaps not 
in the first instance, given rise, to the hordes of Bhils and 
Goands, and other mountain tribes. Where no distinct lan- 
guage can be found in use among the people, which is said 
to he the case in some extensive mountain -districts, it is per- 
haps most probable that they are chiefly the descendants of 
refugees. No complete or sufficient series of inquiries has 
yet been set on foot, with a view to the comparison of the 
languages of the mountain-tribes with the idioms of the civi- 
lised nations of India, though some attempts have lately been 
made, which prove the necessity of this investigation before 
we shall be entitled to draw any positive conclusions as to the 
relation between different tribes. The results will probably 
be different in the various parts of India. The idiom of the 
Tudas in the Nilghcrry hills has been partially studied. It 
is said to display indications of affinity to the Tamiilian. 
It would appear from a very curious paper in the Journal of 
the Geographical Society of Bombay, for 1846, by Mr Brad- 
ley, that the language of the Ghonds of the Guavil hills, has 
many words common to it and the idiom o? ttie QTaT\^"?i«w3iai, 
who are eappoaed to be the aborigina\'m\ia\)v\,anVft'i"l'Oiie"^&s«- 
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layon Peninsula, and the stock from which the Malaya of the 
Eastern Archipelago originated. If this observation should be 
confirmed byfutureand more ample investigation, itwould lead 
to an important result in ethnology, as it would not only eata- 
bliab a connection between the native tribes of the two Pen- 
insulas of India, so termed, but would bring nearer to the 
centres of human migration the stock of that family of people 
who have spread themselves over the most distant islands of 
the great Pacific. 

I shall take this opportunity of observing that many late 
writers uppear to be under a mistake, who speak of the abori- 
ginal tribes of the Dekhan, as belonging to races who ap- 
proximate in physical characters to the Negroes or to the 
Papuas. There are great varieties in the stature and bodily 
constitution of different tribes inhabiting the various climates 
and localities of that great country. Some are diminutive and 
of dark complexion. These are principally the natives oFlow 
districts near the great rivers. But even these have no re- 
semblance to the African type; and the Tudas of the Nil- 
gherry hills are a remarkably fine and handsome people, as 
any one may be convinced who looks at the beautiful por- 
traits of individuals belonging to this race, which ai'e to be 
Been in the rooms of the Royal Asiatic Society of Great 
Britain. 

Some difference of opinion has arisen respecting the origin 
of the languages of Northern Hindustan. They have been 
loug supposed to be dialects of the Sanskrit, nearly in the 
Benae in which French, Italian, and Spanish, are termed 
dialects of Latin. This was believed at one time to be the 

I case of all the Indian languages ; but since the idioms of the 
Dekhan have been recognised as belonging to a different 
family, the modem dialects of proper Hindustan, including 
the Hindi, the Punjabi, and the Bengali, have still been re- 
garded as legitimate descendants of the ancient language of 
the Brahmins. It has been contended, however, by Dp 
Stevenson, that these northern languages are in their funda- 
mental structure barbaric or un-Sanskrit (if such a word may 
be tolerated), and that the Sanskrit portion has been added 
to tbem aa a foreign element, nearly &a itia ftQ.'5^o%B41o\\a.-s« 
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been added to the TelagQ and Tamul. The opinion of Dr 
Stevenson haa been strongly opposed in a very able memoir 
by Dr Muller, which was read at the laBt meeting of the Bi-itiah 
Association, and has been piioted in the Transactions of that 
Society. Dr Miiller has proved, if I am not mistaken, that 
the Beog41i originated as a popular modification of the re- 
fined and elaborate Sanskrit, and he baa suggested good 
reasons for extending this inference to the other northern 
languages of India. The race of the Hindoos themselves, at 
least the higher castes, or the so-termed twice-born tribes, who 
call themselves Aryas, must be looked upon as genuine de- 
scendants of the jVrian conquerors of India, and of one kin- 
dred, as Dr Miiller suggests, with the Indo-European na- 
tions, including the present riders of HindustAD. 

A very interesting contribution to Eastern Ethnology has 
lately been made by Mr Hodgson, well known by his writings 
on the Buddhiatical books, which he collected while resident 
in the territory of Nep41. Mr Hodgson has lately transmit' 
ted.to the Asiatic Society of Bengal a memoir on the various 
tribes of Bbotiyan origin who inhabit the mountainous tracts 
and the intervening valleys under the eastern part of the 
Him&laya, from the river Kali or Gagre, well known aa a 
great ethnological boundary, eastward to Sikim. All these 
countries intervene between the elevated line of the snowy 
mountain -chain and the plains of Hindustan. Mr Hodg- 
son terms them the Snb-himdlayas. He says titat the 
best illustration of the Himalaya and the Sub-himfilayas 
is by a comparison with the skeleton of a human body, 
the former being analogous to the spine, and the trans- 
verse ranges termed Snb-him&layas to the ribs. The races 
of people inhabiting the Sub-himilayas are, according to 
Mr Hodgson, nearly related to each other, and tbey are 
all descended from the people of Tibet or Ehflt, the original 
abode of the Ehotiyan race. They are supposed to have 
crossed the line of the Himalaya from Tibet about thirty- 
five or forty-five generations back, or from 1000 to 1300 
years ago. The transit was made before the Tibetans had 
adopted from India the literature and m'jjtUoAo^-j o1 "SivA- 
dhiain, which tltey are supposed to laa\e reaewftii "m. *Ca& 
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seventh or eighth century of our era. This fact, according 
to Mr Hodgson, is as strongly impressed oii the rude lan- 
guages and rude superstitious tenets of the Sub-himalayan 
tribes, as is their Tibetan origin on their peculiar forms and 
featui-ea. The proof of the affinity of all these tribes is to 
be found in their languages, of which Mr Hodgson has 
given a considerable specimen, such as may enable us to form 
some judgment as to the validity of his conclusions. The 
same paper contains interesting observations on the physical 
characters of the several tribes, illustrated by a portrait of 
Phu-chang, a native of Diparchi, in Utsang or Central Tibet, 
which ia given as a specimen of the Bhotiyan physiognomy. 
The Tibetans are well known to be a race having the broad- 
faced Turanian or Tartar (Mongolian) physiognomy. The 
paper contains some remarks, which are important in a phy- 
siological point of view, on the permanence of physical types, 
as well as on the variations which display themselves in these 
branches of a peculiar race of people who migi-ated many 
centuries ago from theii" original country into one of a dif- 
ferent climate, and who, therefore, live under different phy- 
sical conditions from those to which the tribe was long sub- 
jected, and under the influence of which their brethren beyond 
the Himalaya continue to exist. 

I must not omit to mention that a new portion of Professor 
Ziassen's great work on Indian history — his " Indisehe Alter- 
thumskunde" — has lately appeared from the press at Bonn. 
In this work the learned author has gone at great length 
into the questions connected with the ethnology of India, and 
his book is altogether one of the most instructive and elabo- 
rate publications connected with the history of that country 
that has yet appeared. Professor Lassen is well known as a 
most distinguished oriental scholar, and as one of those men 
who have with the greatest success devoted themselves to 
the cultivation of Sanskrit literature. We must always ex- 
cept the greatest master of the Sanskrit language who has 
lived since the age of Valmiki, at least among those who are 
foreign to the lineage of Brahma — I allude, of course, to the 
Boden Professor. Lassen's principal object seems to be the 
history of the early periods of In^a, ■w\vic\i\ia.-Ne \ie,ea. Wfi 
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fUly treated of by the Hon. Mountstuart Elphinstone, whose 
principal scope is the history of times subsequent to the in- 
vasion of Mahmoud of Gbizni and the Patan conquest. Be- 
fore I pass from the subject of Indian history, I am bound to 
mention the publication of the Bigveda, under the direction 
of Profeaaor Wilson, assisted by Di- Miiller, to which Prg- 
fesBor Wilson has promised U> add an English translation. 
The Vedas are interesting, as displaying the most ancient 
form of the Brahminical raligion : they are also valuable on 
account of the language in which they are written. Tliis is 
said to be a dialect much more ancient than the classical 
Sanskrit, or the language of the Indian poems, A most cu- 
rious eiraomstance in connection with the Vedic language is 
the relation in which it stands to tbe Zend, the idiom of the 
original text of the Zendavesta. It was long ago remarked by 
M. Eugene Bumouf, whose great work on the Ya^na shews 
how profoundly he has studied the scriptures of the ancient 
Magians, and the observation has been confirmed by Pro- 
fessor Wilson, that the Zend has a much nearer relation to 
the idiom of the Vedas than to the later and more polishes 
Sanskrit. The Zend language is the greatest problem ol 
eastern antiquity. K we suppose this language, as the faci 
just stated seems to argue, to have been coeval with the 
idiom of the Vedas, we must carry back the age of its preva- 
lence as a living speech to the fourteenth century before the 
CSiristian era, since that is the date fixed upon by general 
consent as tbe period when the Vedas were composed, or 
perhaps compiled. But the writing of the Zendavesta, and 
even the invention of the characters in which it is written, is 
confessedly much more recent. It is apparently of compara- 
tively modem date. Many learned men are of opinion that 
the greater part of the Zendavesta betrays otherwise indica- 
tions of a late composition, and that neither the written cha- 
racter, nor the text of the Zendavesta as it now stands, can 
be more ancient than the elevation of the Sassanian dynasty. 
Major Rawlinson has observed that the compilation of tht 
reputed works of Zoroasterj for which the Zend alphabet is 
supposed to have been formed, must have takew ^laaft ^^ ^ 
■period when the contents of the Cune\forKi ^tvacTv^j^AOtv* V'sk, 
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already faded from public memory among the Persians. 
" Otherwise," he says, the " priesthood could never have had 
the audacity or the defiire to darken authentic history by allu- 
siona to the story of Jeitishid and other fabulous personages, 
which occur in the Vendidad Sade and the ancient hymns of 
the Zendavesta, whence originated the romantic fables of the 
Shahnameh.'' But if the different compositions which form 
the Zendavesta were first committed to writing as late as the 
age of Ardeshir Bahegan, in what form can we suppose them 
to have been preserved during the sixteen or seventeen 
centuries which preceded, and which must be interposed be- 
fore we can go back to the age of the Vedas, and the time 
when the Zend langnage is supposed, on the hypothesis 
above stated, to have been a national speech ? The supposi- 
tion that the priests preserved the whole of these long prose 
compositions in a language extinct, in their memory, exceeds 
the measure of belief, 

"We have had a very interesting contribution to the ethno- 
logy of Australia in a memoir by Mr Miles, who, dmdng hia 
residence at Sydney, where he is a magiatrate, baa availed 
himself of extensive opportunities of acquiring information 
respecting the habits and characteristics of the aboriginal 
people of the country- His paper, which has been printed, 
waa read to the Ethnological Society during the last winter, 
and we have seen a specimen, sent us by the author, of Austra- 
lian painting, viz., the impression in some real pigment of an 
open hand, which ia seen in various places upon rocks, and 
which probably bears some symbolical meaning. We have 
also received a paper on the Natives of Eastern Australia 
from Mr George Euruey. It was reported some months 
since that Mr Burnett, Deputy- Surveyor, who waa sent on a 
journey of discovery for the exploration of the Bogue River 
in New South Wales, had lately returned, and we may ex- 
pect Bome results from his expedition tending to the increase 
of our knowledge of the native tribes, 

A new periodical work baa been lately established under 
very favourable auspices, designed to elucidate the ethnology 
of the Indian Archipelago and the adjoining countries, in- 
eluding the maritime states in ilie lndo-GV\mese Peninsula. 
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Tlie editor is Mr Logan, a gentleman of great literary enter- 
prise and zeal in tbe pause of science, who resides in a place 
of all others likely to afford opportunities for the extension 
of our knowledge respecting the objects of the publication, 
namely, in the new and thriving British settlement of Singa^ 
pore. It is a journal published monthly, and commenced 
in July 1847- It is intended as a channel for communicating 
to European readers the past, as well aa the contemporaneous 
discoveries of the Dutch in the Eastern Archipelago, who, in 
their different settlements publish much that is very little 
known in Europe, and likewise accounts from English and 
American residents in Borneo, Java, Bali, the Philippines, 
Siam, and other places. The parts already published of this 
journal contain many valuable papers, among which is a me- 
moir on the Dyaks of Borneo, translated from the Dutch ; an 
original paper on the Orang Benua of Johore, a race of wild 
people, who, in their physical character, resemble the Malays, 
and another on the Orang Sabimba, on the extremity of the 
Malayan Peninsula. It seems that the term " Orang," in 
the Malayan language is common to human beings and to 
apes. The authors of these papers inform us, that the above- 
mentioned tribes of human orangs differ greatly among them- 
selves in physical characters, some having faces which are 
very naiTow in the forehead, and very broad in the plain of the 
zygomata OP of the cheek-bones; while in others the face is very 
narrow across the cheek-bones, and amazingly wide or broad 
above the eyes. The same journal contains translations of 
Temminck's account of the Dutch possessions in the Ai'chi- 
pelago. In one number there ia an interesting paper on the 
ethnography of Cochin-China, and a curious statement of 
the annual remittances which Chinese settlers at Singapore 
send to their families in China. It seems that the Chinese, 
whom we are accustomed to regard as possessed of few so- 
cial virtues, have this good quality in a remarkable degree of 
making provision and personal sacrifices for the benefit of 
their relations and families. The settlers in Singapore re- 
mit large sums fi-om the profits of their trade and parsimony 
to their friends in China, living themBe\\ea, ■^ftax ft.'t\CT ■s^ws, 
smjd great privations. We havel:jeenUi\i\iv ^>\\ift'c t^jiu'^'JS^*-. 
VOL. XLVI. NO. xci — JAH. 1849. ^ 
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that tlie Chinese are led by this sentiment to a greater dis- 
play of disinterestedness, and that persons condemned to be 
executed in the barbarous Chinese method can find sub- 
Btitat«8, willing to undergo even capital punishment for the 
benefit of their families. 

A Narrative of the Voyage of Discovery performed by Cap- 
tain Blackwood, R.N., on board Her Majesty's ship Fly, writ- 
ten by Mr Jukett, the naturalist to the expedition, contains 
new and very interesting information respecting the native 
tribes of New Guinea, and some of the adjacent islands. I 
Bhall not attempt to extract the ethnological statements 
which this woi-k contains, as they could not be compressed 
within a short space. The book is written in a very lively 
and interesting manner, and it is easy of access. The writer 
bas given in many particulars a more correct account of' tie 
Papua 8 and other black tribes to the northwai-d ofiTori-es 
Straits, than we have before obtained. In regard to the 
Haraforas or Alfoers, a people about whom much has been 
written, but nothing until very lately accurately known, Mr 
Jukes coincides with the opinion communicated to me by my 
lata fi-iend, Mr Earle. I have already put into print the sub- 
stance of this account.* 

Numerous books have issued from the press, containing 
accounts of recent travels in various parts of Africa. One 
of the latest of these describes the journey of Mr James 
Kichardson, who has visited some tribes of the Tuaryk, of 
whom, previous to his travels, we knew only the names. A 
very curious book relating to Soudan, in the interior of the 
Continent, is the translation lately made by Dr Bosen, from 
the original nan-ative of Sheik Mohammed Zain-el-Abidin in 
Central Nigritia. We have no recent accounts of the Abys- 
sinian nations, with tlie exception of a paper read by our enter- 
prising and meritorious countryman Dr Beke, at the lastmeet- 
ingoftheBritish Association, on the original seats oftheGatta, 
which the writer supposes to have been the country to the 
northward of theMono-Moezi, in Eastern Africa. M. Anthony 
d'Abbadie is, as I believe, still in some part of Abyssinia. 

Phyeical lllatofy ot Mnntmi, >o\. \ 
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The exile from that country of the learned and indefatigable 
Mr Krapf, has been contingently a fortunate event for the ex- 
tension of our knowledge, since he was induced to seek a new 
Hphere for his exertions as a Christian Missionarj-, Having 
fixed his abode in the country oF the Suaheli, a comparatively 
civilised and trading people of the Kafir race, who occupy the 
coast of Ajan and Zanzibar, Mr Krapf has studied several of 
the languages of the native races ; and he has transmitted 
to the celebrated philologist, Von Ewald, materials which 
have enabled that writer to throw a new light on the ethno- 
logy of South Africa. Some recent notices of the Kafirs, 
near the Cape, are to he found in the narrative of Mr Bunhury, 
a very ingenious and intelligent traveller, who has visited the 
interior of the colony. The papers read before this Society, 
by Mr Daniel, contain many new and original observations 
on the native i-aces of Kongo and the adjoining countries ; 
and Dr T. R. Heywood Thompson has contributed to extend 
our knowledge of the tribes of the more northern part of 
the same coast by two memoirs, which he has read on the 
Adiyah of Fernando Po, and on the Kroomen of the Grain 
Coast. Neither of these writers has added much, with the 
exception of Dr Beke, and the Rev. Mr Krapf, to African 
glossology; but we may expect a great extension of our know- 
ledge of African languages, if Mr Daniel should be preserved 
to return from his dangerous abode on the Gambia, whither 
he lately went with a firm determination to make extensive 
iDqairies into the languages and history of the Fulahs, Man- 
dingos, and other inhabitants of Senegambia, and Western 
Soudan. 

I can say but little on the progress of American Ethnology 
during the last year. In the preceding year, a very learned 
essay wae read before the Ethnological Society of New York, 
by Mr Bartlett, the secretary of that Society, on the progress 
of Ethnology. The second volume of the Transactions of 
this Society has not yet reached England ; at least I have 
not yet been able to obtain it from the American publishers, 
though it has been reported to have made its appearance in 
America. Some portions of it have, howBveT,\)eexi. xet^vNei., 
among which is an extensive memoir by Mv Sc\\oQ\CTaS\-,'*i^ 
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known as a man of great ability, on tfae history of the na- 
tions belonging to the Great Algonquin or Lenapian fa,mily. 
It has been reported, that the venerable M. Albei-t Gallatin 
has completed his great synoptical work on the races of 
people forming the aboriginal population of North America, 
a work which, together with the luminous and critical investi- 
gation of the Mexican antiquities, by the same writer, places 
him in the very highest rank among those who have contri- 
hnted to promote ethnology and the history of mankind. M. 
Gallatin is tlie only survivor of three great men, to whom we 
owe principally the exploration of North American Ethnolo- 
gy. Two of them, M, Du Ponceau, who was the leader of 
his countrymen in this pursuit, and the learned and accom- 
plished Mr John Pickering, have already ceased to labour for 
the advancement of hnman knowledge. Taken altogether, 
the works of these writers comprise a great body of informa- 
tion on the Archseology of the New World, and form an im- 
perishable monument to the literary fame of the writers and 
of their country. Their example has given an impulse which 
will continue to actuate their countrymen ; and we may ex- 
pect a great deal from the researches of Anglo-Americans in 
those extensive regions which have lately fallen into the go- 
vernment of the United States. We have already heard, 
that a great mass of new information respecting the natives 
of New Mexico has been collected by Lieutenant Abert, a 
topographical engineer, who has lately returned from the 
Comanche territory. The opinion of the writer, founded on 
his own observations, is, that the tribes of New Mexico are of 
the same race as the ancient Aztecs ; and tliat the migration 
of the Azt«cas from the North, into the valley of Anahuac, 
recorded in their ancient pictorial annals, was a real histo- 
rical event. This opinion accords with that of Mr Ruxton, 
who read a memoir on the same subject during the last ses- 
sion of the Ethnological Society. 

Some other contributions to American Ethnology have been 

made during the last year. There are several papers on 

American languages, chiefly those of the north-western part 

oftbe Continent, by our learned colleague Dr Latham, and 

others by Mr Isbister, whicli may \>e seen m ftic tftc.ftu'iX'j ^'cJa- 
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lished volume of the Transactions of the British Associa- 
tion. I may add, that the work of Conitnaudcr Mackintosh, 
on the History of the Eiver War of the Parana, in South Ame- 

Irica, contains some notices of the Guarani, the principal na- 
Kve race of Paraguay and the Brazilian countries, 
I have now conveyed, tliougli in a very imperfect manner, 
Hie recent progress which has been made in ethnology, in 
iwo of the separate paths pursued by the explorators of this 
department of knowledge. It remains for me to make some 
brief remarks on the investigation of ancient sepulchral re- 
mains, which I have termed Palajtaphia. 

The sepulchral antiquities of various countries Lave long 
ago been examined with a view to the elucidation of ancient 
art, but no attempts have boen made, until very recently, to 
tiirow light, by the medium of these researches, on the phy- 

■Hical history of the several races of men. It now appears 
jpbvious, that, by this investigation, many questions connected 
with ethnology may be elucidated, since there are, in various 
countries, sepulchral remains of diffei-ent periods, the relics 
of successive races of people who are known to have occupied 
them^ and these remains maybe distinguished from each 
other by the form of tombs, the modes of sepulture, and the 
relics of art, and by other incidental tokens which are dis- 
covered in them. 

iSeveral northern physiologists and antiquarians, Eschricht 
of Copenhagen, Professors Nilsson of Lund, Retzius of Stock- 
holm, and Rudolph Keyser of Christiania, deserve our gra- 
titude for having opened new views in the ethnology of an- 
cient Europe, and for having led the way to a moi'e careful 
and scientific csamiDatiou of sepulchral remains than we 
had before contemplated. Professor Nilsson's great work on 
the contents of Ancient Tombs in Scandinavia is well 
known ; and wc were much interested in the curious memoir 
which was read by the author at the last meeting of the Bri- 
tish Association. 

The opinions of Professor Retzius were explained to us at a 

meeting of this Society, during the last winter, by Dr Santes- 

Bon, bis colleague in the same University ; and a memoir was 

^L read on the same subject, by Dr Norton S\\aw,\fl^fc'fi;i:\t\'a!a, 
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Aasuciation. There are eome minor points of difference be- 
tween tbeae nortlierii ethnologists, but the main prineiplea of 
their theory correspond. They mark two or three successive 
periods in the population of Europe ; and they distinguish 
the relics belonging to each by certain eraniological charac- 
ters, confirming the distinction and the ascription of differ- 
ent degi'ees of antiquity to ea«h by the modes of burial, the 
situation and description of tombs, and the remains of art 
found in them respectively. Professor Nilsson goes farther ; 
he thinks that he has recognised a certain physical type in 
human remains associated with certain organic relics of ani- 
mals, indicative of an ancient date in the history of the globe. 
The barbaric age of Scandinavia reaches back, according to 
Professor Nilsson, to the era of extinct animals, and to a pe- 
riod in which the surface of the earth was very different from 
what it has been since the commencement of historic times. 
Those ancient barbarians, the contemporaries perhaps of 
mammoths and mastodon ts, had skulls of a peculiar £hape,and 
these skulls are found only in sepulchres containing imple- 
ments of the rudest kind, made of stone, flint, bone, with or- 
naments of coral and amber. The ruder nations bad, ac- 
cording to Professor Retzius, heads of a rounder form, hav- 
ing a shorter longitudinal diameter than those of the more 
cultivated people of later times, in wliose tombs are found 
metallic implements, and ornaments indicative of greater ad- 
vancement in arts. These last are the Dolieho-cephali or 
long-headed people of Retsius, Such are the inferences 
which very intelligent men have deduced from a survey of the 
sepulchral remains of northern Europe. How far they will 
accord with the results of similar researches in other coun- 
tries we cannot as yet determine. 

The subject of human races, and their division in the popu- 
lation of Eurijpe, appears suddenly to have assumed an im- 
portance in public attention, which there was heretofore no 
reason to anticipate, since ti'ibos and nations seem dis- 
posed again to break themselves up, and divide according to 
their races and languages. Races are made the ground- 
work of political coalitions, and a difference in stock and 
littfage becomes a j>!ea for separation aud koatUity. If poli- 
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come don-n into the gi-ound of the ethnologist 
might condescend to receive a lesson from the science which he 
cultivates ; and this would teach them that the mixture of races 
is often much more advantageous than their separation. No- 
thing is better established than that tribes and races of or- 
ganised beings improve by the intermixture of varieties. A 
third stock, descended from any two races thus blended, is 
often superior in physical and psychical qualities to either 
of the two parent stems. The fierce indomitable spirit of one, 
mitigated by the more docile and tamer disposition of the 
other parent stock, produces a more generous and noble off- 
spring. Facts which spem to establish this principle are well 
know in different provinces of the organised world ; and cor- 
responding observations have been Tnade in the history of man- 
kind. Without resorting to distant regions, we may observe 
that the English and French are mixed races. Who can say 
that our Saxon stock has not been improved by the mixture 
of other races engrafted upon it, or that tlie French, though 
partaking much of their old Celtic chai-acter, are not a great 
improvement on the original Celts. In mentioning the Celts, 
I am reminded of the allusions so frequently made in late 
times to the divided population of Ireland, said to be partly 
Saxon, and in a. greater proportion Celtic ; and I cannot with- 
hold a remai'k, that a great mistake is connected with the 
prevalent notion on this subject. It is only by extending the 
meaning of the term beyond its proper and ancient accepta- 
tion, that we can call the Irish a Celtic people. I think it 
has been proved by evidence of the same kind, but perhaps 
much more abundant, and naore easily collected, than that by 
which Baron William Von Humboldt elucidated the history 
of Spain, and marked out the extension of the Euskariana 
and »f the Celtic inhabitants of that country, that the lan- 
guage prevalent through all Celtic Gaul, and all the Celtic 
countries on tlie Continent of Europe, was nearly related to 
the modern Welsh and Armorican, and but very remotely to 
the Erse. These two languages are often termed dialects of 
the Celtic speech ; but they are not dialects of one language, 
though they may be termed sister languages, The analogy be- 
tween them is rather comparable t-o that o? t\\e \.5>\aw \io 'Oftft 
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Oft tir ilbm «f » pstflf a. We W«« as fnof tlat their 
IjagMiy WM em- pim1r»t n Bbitara or n Cbal, v-faere all 
A« topopvplried how* a>e eaMlf eqiGmUe br a Welsh 
etfOBialogf , «■ m all tke wants of &e Cehie lu^iosge pre- 
wrvd bj the cfaMiol writos. It is, t hci i JuL, a gnat mi»- 
tabe to apeak of the deaoeBdanta ef (Xsia and of Fmgal, as 
if flwj were of the aame CtMe lineage with Srennns, and 
liw 4taeipUa of the Drnda. 

There is hot one point of view in w!ucb ethnology coniea 
into an}- relation to mil or poiiUcal question^^ and this rela- 
tion hi rery remote, and a matter of doubt. It has been made 
aa felement in moral atatistics. One of the celebrated writers 
on tbia acience attribotee the different proportions of violent 
crimcm in diflerent part« of France to the diversity of races 
in the population of that country. M. Quetelet saj's, that 
wlUtin the limita of ancient Anstrasia, where the population 
In in JifTfiat part of German descent, there are fewer crimes 
agftinit the pemon than in other districts inhabited by the 
dtiaceiulantf) of the Celtic and Iberian races. This observation 
In worth rcconling, but when so many modifjing influences 
ftra operating, it ia impossible to estimate the efficacy of 
any parti(;u1ar cauxe in so remarkable a result. 
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i On Ihe Veifelation of the Carboniferous Period, as compared 
with that of the present day. By Dr Hookbr, BotaiuBt to 
the Geological Survey of the United KiDgdom. 

(Concluded from vol. »lv., p. 369.) 

As a 6eld for botanical research, there is none so novel as the 
[coal- format ion ; the few yards of shaft being more than equivalent 
to the longest voyage, in respect of the amount and kind of differ- 
ence between the vegetation the naturuHst is acquainted with, and 
tbait he seeks to understand. Whatever be the nature of tho vege- 
tation to which the botanist is transported, he commences by ob- 
Berving, — 1. Wliat are the orders, genera, and apeoies, of plants oha- 
ructerising the Flora; their mutunt affinities, and their relations to 
those of other countries ; their numbers, and the relative proportions 
which tho natural groups under which they arrange themaelves, bear 
to each other, 2. The geographical distribucioii of the species, &o. ; 
their extension over the surface of tho country ; and the replace- 
ment of one kind by another. 3. The rebtions which maj be 
traced between tho species and the soil, to which some are peculiar, 
whilst others are common to it and to very different soils ; the 
quantity of moisture, heat, and light, they require, and the ef- 
fects of a diminution or increase of any of these elements. 4. The 
reeiprocal influence of the whole mass of the vegetation upon the 
surface it covers ; tho new soil, or alteration of the old, produced by 
its decay ; the extent and composition of accumulations of dead mat- 
ter ; the particular kinds of plants contributing most lai-gely to, and 
the consequent nature of, such deposits ; the conservative influence 
of the vegetation upon this deposit, which may bo retained by roots, 
and sheltered by foliage from the action of elements, which, in the 
absence of these protections, would rapidly sweep it away. 

An enumeration of these points, viewed in their bearing on tho 
subject of the Coal-Flora, will shew how limited is our knowledge of 
any one of them, compared with what might be acquired from a very 
superficial examination of any recent Bora, or with what the geo- 
logist may obtain from any inspection of the animal remains in many 
straita. 

1. Of the mutual afRnities of the groups undor which the majo- 
rity of tho genera, of ooal-planta an-ange themselves, little more can 
be said, than that the Ferva occupy the lower end of the series, and 
the Conifer<e possibly the highest ; but this depends upon tho view 
taken of tho affinities of SigitlaritB, the most important group. These 
are classed by some observers amongst Fervji ; by others, with Cotti- 
fera; another considers them as linking these two widely-different 
&mUies; whilst a fourth ranks them much higher \i\a.-ttB\t\iet. 'tVa 
~ ■■ o/anotAez-^j-ou/i, C'a/amifoa.are enUfoljUDascBrtavaei. ^l 
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tha whole amount of species in each, no conjectare can be formed, 
or any but a vory rough one of the Dumber into which those with 
which we are familiar, as of common occurrence, should be divided. 
The Ferns far out-number, probably, all the others ; but this again 
materially depends on the value, according to the markings of Si- 
giliarite, as means of dividmg that genus ; for if the alight differ- 
ences hitherto employed bo insisted upon, the number of the so-called 
speciea may be unlimitedly increased. 

2. With regard to the geographical diBtributton of the species, 
Sio^ it appears that an uniformity once existed in the vegetation 
throughout the extra-tropical countries of the northern hemisphere, 
to which there is now no parallel ; and this was so, whether we uou~ 
aider the coal-plants as representing all the flora of the period, or a 
part only, consisting of some widely- distributed forma that charac- 
terised certain local conditions. Nor is this uniformity less conspi- 
cuous in what may be called the vertical distribution, the fossils in 
the lowest coal-bods of one field very frequently pervading all the 
succeeding bedu, though so many as thirty may be interposed be- 
tween the highest and the lowest. 

Of the relations between the wil and the plants nourished by it, 
little more is recognisable than that the Sipillarm have been parti- 
cularly abundant on the under-day, which, judging from the absence 
of any other fossils but Sigillarice roots (^SHgmarue), seems to have 
been either in itself unfriendly to vegetation, or so placed (perhaps 
from being submerged) as to be incapable of supporting any other. 
The latter is the most probable, because both SigUlarvB and their 
Stigmaria, roots occur in other soils besides under-clay, and are there 
accompanied by Calamites, Ferns, &c. The Coniferx, again, are 
chiefly found in the sandstones ; and their remains being exceed- 
iugly rare in the clays, shales, or ironstones, it may be concluded 
that they nover were associated with the Sigilliirice and other plants 
which abound in the coal-seams ; but that they flourished in the 
neighbourhood, and were at tinies transported to these localities. 
The quantity of moisture to which these plants were subjected must 
remain a question, so long as some authors lusist upon the SigillaruB 
being allied to plants now characteristic of deserts, and others, to 
such as are the inhabitants of moist and insular climates. The sin- 
gularly-succulent texture and extraordinary size of both the vascular 
and cellular tissue of many, possibly indicate a great amount of hu- 
midity. The question of light and heat involves a yet more import- 
ant consideration, some of the coal-plants of the arctic regions being 
considered identical with those of Britain. How these can have ex- 
isted in that latitude, under the now prevailing distribution of light 
and heat, has not been hitherto explained; they are too bulky for 
comparison with any vegetables inhabiting those regions at the pre- 
sent time, and of too lax a tissue to admit ol' a prolonged withdrawal 
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. of the stimulus ot' light, or of their being sabjected to continued 



I of 1 
fro; 
4. The consetiuence of the esiatence of the coal-planta has been 
the forniaCion of coal ; but how this operation was conducted is a 
queetioD atill unsolved. The under-cls; or soil upon which the coal 
rests, and upon which some of tlie phints grew, seems in geiienU to 
have suffered little change thereby, further than what was effected by 
the intrusion of a vaKt number of roots throughout its mass. The 
shales, on the other hand, are composed of inorganic matter, mate- 
rially altered by the presence of the vegetable matter which they con- 

■ tain. The iron-clays, again, present another modi&cation of this 
mixture of organic and inorganic matter, often occurring in the furui 
of nodules. These nodules seem to be the result of a peculiar action 
of vegetable mattur upon water charged with soil and a salt of iron, 
the iron-stone nodules of existing peat-bogs appearing altogether 
analogous to those of the carboniferous period, wliether in form or in 
chemical constituents. 

Here, then, (he botanist recognises in one coal-seam a vegetable 
detritus under three distinct phases, and which has been acted upon 
in each by very difil^i'ent causes. In the under-clay there are routs 
only ;* these permeate its mass, as those of the water-lily and other 
aquatic plants do the silt at the bottom of still waters. 

The coal is the detritus either of those plants whose roots are pre- 
served in the under-clay, or of those, together with others which may 
I have grown amongst them, or at a distance, and have been afterwards 
drifted to the same position. 

Above the coal is the third soil, bearing evidence of the action of 

I a vigorous vegetation : this is the shale, which has all the appearancEt 

^ of a quiet deposit from water charged with minei'al matter, and into 

} which broken pieces of plants have fuUeu. Here there is so clear a 

, diviiJonal line between the coal and shale, that it is ttill a disputed 

I point whether the plants contained in the latter actually grew upon 

the former, or were drifted to that position in the fluid which depo- 

\ fiited the mineral matter. Amongst the shales are also interspersed, 

in many cases, innumerable stumps of Sigillarke, similar to those 

whose roots occur in the undur-cluy, and which are themselves found 



• The Bb«enc8 of other parts of planM, and, indeed, of nnj plant tat the rout* 
at BigiUaria, In tbv nnder-clajr, iippean a fact of contidnniiljle importAiice. In 
the flnt place, it indicatea tbnt tlint loit was in a ogndittan unsuiCed to the 
growth of other vegetables (as meD^ioned above) wiiose seeds might have oc- 
Wmpanied those of tlint genua on its previouslj naked-sarfaca. In the second 
plau, this abienoe of other foaaUs In the uac]er-clay is opposed to the theorj of 
ttie drift-origin of tbe vegetal>le mutter comprising coal: for there is no interstrs- 
tificatiOD of coal with this Bubjsceat deposit, which might have been expected 
to occur over some [lortion of an eitensive coal-field ; whereas the gradiud 
lecaj of the).e plaHCi, uhoBo roots strucli Into Che under clay, would produce a 
inifortn bed of pest, perhaja odspted to the growth of those ferns and other 
plants which are fossilized in the sofierincombeut shales. 
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attached to thoeo roots ia soils similar to the under'-dayE, but uncoa- 
nected with any seam of coat. Thesti stumps nre almost UDiversally 
erect, — are uniformly scattered over the seams, and otherwise appear 
to have decidedly grown on the surface of the coal ; the shales like- 
wise seem deposited between these stumps. The rarity of SigSJar'uB 
roots (Stigmarise) in this position, is pi^bablf due to their being in- 
corporated with the coal itself, though they sometimes occur abOTO 
that mineral, and between the layers of shale. The seams of iron- 
Btone (or black hand) are the last modifications of soil by vegetable 
matter, to which alluHiun has been made: when thene are uniform 
beda or layers, they may be supposed to be the deposit from water 
charged with iron and soil which has percolated through the peat, 
and in bo doing absorbed a great deal of vegetable matter. Tho 
layers of nodular iron-stone are simple modihcations of those, and 
~ may be caused by the sedimentary particles contained in the fluid, 
which, instead of being deposited in a uniform stratum, are aggre- 
gated round broken bits of yegetablu matter (aa fern-leavea, stems, or 
cones) which sei-red as nuclei. 

Now, though each of these points admits of some explanation when 
taken independently, and some illustration from the action of an ex- 
isting vegetation upon soil, &c., it is very difficult to understand their 
combined operation over so enormous a surface, for instance, as one 
of the American coal-fields, and even more to account for their re- 
gular recurrence, according to some fixed law, in every successive 
coal-Eeam throughout the whole carboniferous formation. These are 
problems of the highest order, and unsuited to this sketch, the re- 
mainder of which siiall refer to the plants themselves, and especially 
to those botanical characters according to which the Coal Flora has 
been grouped and named, and to an illustration of these several 
points, by a comparison of them with what are afforded of recent 

On the probable estent of the flora of the Coal- Formation in Britain. 
No fewer than 300 species of plants have been enumerated as 
belonging to the Coal Flora of Great Britain ; but, whether this gives 
any approximation either to what was the amouut of their species 
at one period, or even to all those which contribute to form the coal, 
it is impossible to say, It need hardly be observed, that a collection 
of the fragments imbedded in our most recent deposits is no index 
to the general mass of the vegetation, nor are the remains neces- 
sarily those of the commonest plants, or even of such as would d 
priori be judged tho best suited for beooming fossilised. That 
hitherto unknown species do exist in an available state for the botanist 
cannot be doubted; they are of frequent occurrence ; but that these are 
not 'c numerous as might be expected from the enormous magnitude 
of a coal-field, is evident from the great uniformity that prevails 
throughout the formation. It may indeed be a query, whether the 
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number of species still to bo discovered iviU equal in siniount that of 
the ao-called species, which, being founded on imperfect specimens, 
will ultimately pruve to belong to previously -described forms. 

That the vegetation of the carboniferous period, whether confined 
to the coal veins or not, was highly luxuriant, cnnnot be disputed. 
The enormoiis bulk of carbon accumulated, and the prevalence of 
ferns in all the fields, and the great size to which so many soft-tia- 
sued plants attained, all prove this fact. A lu:xuriant vegetation is, 
however, no index to a varied one; and, as many of our modern 
woods, and even great areiQ of tropical forests, consist of but a few 
species multiplii'd ad in/wi(um, so may the forests of the carbonife- 
rous period have been composed of but a few SigiltaricB and Lepido- 
dendroM, sheltering an under growth ol' a limited number of kinds 
of fern,* for a very limited number of them (comparatively speaking), 
if as protean as some of their allies are in our day, would embrace 
all the known species of the Fossil Flora. 

In the temperate latitudes particularly, a recent Flora, marked by 
a preponderance of fei'na, is almost universally deficient in species 
other orders ; as is thus shewn, 1. Where one species prevails over 
a considerable area, as the brackun {Pteria aquU'ma) does in parts 
of Britain, and the P. esculenta in Van Diemon's Land and New 
Zealand, it generally monopolises the soil, choking plants of a larger 
growth on the one hand, and admitting no undergrowth of smaller 
species on the other, 2, A luxuriant vegetation of many species of 
ferns, continued through a great many degrees of latitude or longi- 
tude, especially in the temperate regions of the globe, generally indi- 
cates a uniformity of temperature throughout that area, and a paucity 
of species of flowering plants. A comparison of the vegetations of 
Tasmania and New Zealand illustrates this. The former of these 
islands, barely 200 miles long, contains four times as many species 
of flowering plants aa New Zealand, whose total length is 900 miles. 
On the other hand, this latter country possesses more than four times 
as many kinds of fern as Taemania, and they are so uniformly dis- 
tributed over its area, that almost all those which are found at the 
southern extremity of the island, prevail also at the northern. The 
West Indian and Pacific Islands again present a flora, remarkably 
rich in ferns, iMid, in both these instanaes, we have very many of the 
species uniformly spread over an enormous surface, in the one in- 
stance, from the Windwaid Islands to Mexico ; and, in the other. 



I * This preponderanOT of ferna over flowering plants is common to many tro- 
pical iHlanda, and not confined to tbe smaller of tbsm, bb St Helena and the So- 
ciety group. Iq eKtratropiciil islands, too, ae Hew Zealand, I have collected 
u many as thirty-BJi kindu of fern in an area not eiceeding a few acrea ; they 
gara B moat luxuriant aspect to the vegetation, which presented ecarcely ■ 
doien flowering plants and treen bcfidee. An equal area in tbe naighbourhDod 
of Sydney (in about the Eame laEitude;, would have yielded upwards of 100 
flowering plants, and but two or three feme. 
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Uvm K«« ZnlMd M Ae Soactj mi. Smim\A Ldn^ T»ke. on 
IIm adMT fiMid, the Migw of BkHO, Ac h^ >tfa of Sontbern 
AAick, and the mmuAatk ^abr pk«R </ AartnlJi, uul, siaril 
Ifaoag^ th^ "fpev « Ant "^E^ tl^ *31 ^ fcoid to abound in 
wamj Hnfc of IvtMrug pfaMi ; brt oHnMifaHed aitli ferns. 

nil pKnltoee «f fenM bw bwn long adbnd in proof of the 
rfiwiitii tf the W B taoifanM p ti MJ Wh^ teipmUc, equable, and 
bond ; and »■(,■» doofa*, waa ; fen I an ■>» «mn that it has 
been bhherto reganied aa |fotahle widwwi of the paneitT of other 
^anla, and the guecal pOTCf^ of iIk «k^ lavs vliidi cbaracter- 
itad that ibroatiaa. IT, bMrmr, tbe laws af existing T^etadon are 
to be coasidcmd aa baring had eqnal fbraa at that time when tiie 
loNfl one OuuiiAbd, we nmt cowd i ade ibat the predMurnanee of feme 
in gBDend, and of evtakt ^ecies of PeaofAsris (a feni apparentlf 
allied to our Purii), over a gnat acaa, togedier with the remarkable 
similaritj of the English foaails sith tfaoe* of Xorth America, are 
all indications that the floni of that period was poar in a number uf 
species. 

Let it not be soppoKd that this preTsience of an order, whiob, in 
point of complexitj of structure, is low in the sjstem of plants, is a 
fact faroorable to the hypothesis that the vegetation of which it ap- 
pears to form a large part, was less h^htj dereloped than what sno- 
oeeded it. We know too little of the slructure of the ferns of that day, 
to proDonnce them either more or less complete than their allies of 
the present time ; while of Lycopodiaeae,' it may be safely as- 
serted, that they were of a Ibrm and stalore far more noble, and 
in structure more complicated, than any plaiitii of that order now 
existing. ( Vide vol, ii., Part 2, of Meiaoirs of the Geological Sur- 
vof of Oreitt Britain.) 



On Dolomitation. By A, VoN MoRLOT. 

A. Von Moplot states that the metamorphic nature of AfAo- 
mite was first snggested by Arduino-t As early a« 1827 
W. Uaidinger, in an article on pseudomorphism, described 
certain dolomitic pseudomorphs, and states that in their for- 
mation " part of the carbonate of lime was replaced by the 
carbonate of magnesia, bo as to form in the new species a com- 



* Sue " Kasu)> on the Structare and Afflaitiea uf Le^doiirolnu," 
MDt volume of 8ur>oy Keports. 
t OmirTMlonl nhimlche sojirii ukuni FosBili. Veneiia, 1779, 
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pound of one atom of each."* From this fact and other ob- 
Bervationfi, he inferred that dolomite originated in a similar 
change. Elie de Beaumont, in 1837, suggested the same 
view, and thus accounted for Uie occurrence of open spaces 
in the dolomite, often amounting to twelve per cent, of the 

The association of gypsum with dolomite bad been noticed 
by various observers. Haidinger, in view of this well-known 
fact, concluded that it must arise from sulphate of magnesia 
being the agent by which the change into dolomite was pro- 
duced. The magnesia of the sulphate of magnesia going to 
a portion of the lime to form dolomite (or carbonate of lime 
and magnesia), the sulphuric acid thus set free would form 
with water and another portion of the carbonate of lime, 
gypgum (sulphate of lime). 

But chemistry had shewn that when a solution of gypsum 
was filtered thi-ough pulverised dolomite, sulphate of mag- 
nesia was formed, and carbonate of lime set free. Hai- 
dinger had also observed the efRorescenee of sulphate of 
magnesia in gypsum quarries, and traced it to a decomposi- 
tion of this character. As these last are results of ordinary 
exposure, Haidinger naturally inferred that this dedolowi- 
aation required no unusual heat or pressure ; while for the in- 
verse decomposition (or dolomisation), both heat and pres- 
sure might be necessary. Experiments on this point were 
projected in 1843, by Haidinger and Wijhler, but were not 
carried out. Von Morlot has at last applied this test, and 
confirmed the view so far as to shew that when carbonate 
of lime and sulphate of magnesia in the requisite proportions 
are heated together under pressure, dolomite is actually 
formed, together with sulphate of lime. The temperature 
to which they were subjected was 200° C, and the pressure 
15 atmospheree. An interesting problem was thus solved. 

[It is still a question, what is the least quantity of heat 
requisite for this dolomisation. Many compact limestones 
of our western states contain 30 or 40 per cent, of carbonate 
of magnesia, as first shewn by Mr. D. D. Owen ; and these 
rocks present no evidence of the action of heat. 
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In the analysis of recent corals, by Professor B. Silliman, 
junior, published in the volume on Zoophytes by the writer, 
there is less than one per cent, of magnesia. But in a com- 
pact coral rock, made up of material of coral origin, he 
found 38"07 per cent, of carbonate of magnesia, The coral 
rock was a result of consolidation without heat, as we may 
judge from the absence of all evidence of its etFects. An- 
other si)ecimen of a fragmentary character afforded 529 per 
cent, of magnesia. Both resemble the common reef-rocks. 
They appear to shew that there are circumstances in which the 
magnesian salt of the ocean, and the carbonate of lime of the 
corals, may react and produce a magnesian rock at the ordi- 
nary tropical temperature of water. This action may favour 
the consolidation into rock, which is in progress beneath the 
Headwater. It is evident that the finer the coral or calcare- 
ous material, the more magnesian the product. This prin- 
ciple accounts for the small proportion of magnesia in the 
second case alluded to above. — J. D. Daha.] — {American 
Journal of Science and Arts, Second Series, vol. vi., p, 268.) 



On Emerald Nickel from Texas, Lancaster County, Pa. 
By Pi'ofeasor B. SiLLiMAN Junior. 

This is the same mineral which I have before described 
under the name of " hydrate of nickel."" The name now 

proposed is in accordance with the custom of giving a trivial 
name to mineralogical species, and has been suggested by 
my friend Professor C. U. Shepard, as peculiarly appro- 
priate, from the bi'illiant colour and transparency of the mi- 
neral, resembling the emerald. The existence of carbonic 
acid in this mineral as an essential constituent, was over- 
looked by me, from the fact that it is all expelled at redness, 
and was therefore in my analysis put down as water. The 
water given oif in the close tube does not change litmus 
paper, and the mineral does not effervesce in dilute cold hydro- 
chloric acid. My attention was first directed to the probable 
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CKistcnce of carbonic acid in this mineral, by a notice from 
Dr D, K. Tbomson • deacribing as a new mineral a carbonate 
of nickel from the United States, coating specimens of chro- 
mic ii-on. Professor Shepard also mentioned to me that he 
had found carbonic acid in the Texas nickel mineral, first 
described by me. I have, therefoi-ej made a new analysis of 
the mineral in question, selecting the finest and most trans- 
parent coloured specimens in my power, 

ITie following mineraiogical description is mainly the same 
which I have before given, save that having much better 
specimens on which to determine the spei-ific gravity, that 
low given may be regarded as more correct than the former 
' berminatioD : — 

Emercdd Nickel. 

Massive, stalactitic, occurring in thin crusts on cbi-omie 
Hardness = 3 — 3'25, being but little above calc-spar. 

tecijic Gravity = 2-570 — 2-693, two trials on different por- 
IJLons. Lustre, vitreous, brilliant. Colour, emerald-green. 

■ansparent. Streak, delicate pea-green. Very brittle. Its 
pyrognostic chai-actcrs have already been so fully described 
in the article first quoted, that it is useless to repeat them 
here ; they differ in no respect from those of pure, artificial 
hydrate of nickel. 

The water of this mineral is partially expelled at the ordi- 
nary temperature of a water-bath (212° F.) ; this fact led to 
estimating the total volatile product of the mineral too low, 
in the former description of this species. Carefully dried over 
sulphuric acid, the mineral lost, on two trials, 41-370 and 
41-008 ; mean = 41189 per cent. 

The carbonic acid was estimated in the apparatus described 
by Freseniua and Will for analysing carbonates. 

The mean of the three trials gave 11-691 of C 0*. A trace 
of magnesia in the specimen examined was disregarded, aa- 
being accidental. The mineral rests on a basis of carbonate 
of magnesia, which is difficult to separate entirely. 

The constitution resulting from the analysis is — 
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Oxide of Nickel, 68-811 26-22 = 3 

Carbonic Acid, . 11-691 4-23 = 1 

Water, . 29-498 12-52 = 6 

This gives the empirical formula, 3Ni + C + 6H = NiC 
+ 2 Ni 6 H, or Ni C + 2 (Ni H.). 

When we remember the JBomorphism of magnesia and 
oxide of nickel, it will be agreed by all who attach any value 
to this agency in modifying minerals, that we may have many 
caaeB in which these two oxides are mutually interehanged. 
Hence we find, at the Texas locality, dolomitic carbonates 
with a faint tint of green, derived from a small trace of oxide 
of nickel present in them ; others of green colour several 
shades deeper ; and others which closely approach the high 
colour and other properties of the pure hydrous carbonate of 
nickel described in this paper. In some specimens, unques- 
tionable emerald nickel is found mechanically mingled with 
and coating whitish dolomite. I cannot agree with the 
opinion expressed by Professor Shepard, at page 250 of this 
volume, that these varieties are distinct species. Certainly 
we must demand analysis to shew that the Mg and Ni 
are in fixed atomic proportions with water, before the "liy- 
drated carbonate of magnesia and nickel"' can be regarded 
as a true species. — [The American Journal of Science and 
Arts, Second Series, vol. vi.. No. 17, p. 248.) 



On the Erratic Formation of North America. Letter from 

M. De80e to M. DE Verneuil, dated Boston, November 
7, 1847. 

This letter of M. Desor appears to us destined to have a great in- 
fluence on the numerous discussions undertaken, *ith a, view to fii 
the origin of the eri-atic phenomenon of the north. Indeed, it fur- 
nl^es ua with a new and capital fact, namely, the association of 
marine shells with the polished and striated pebbles of the true drift. 
This fact was completely unknown till the moment when MM. Deeor 
and De Pourtalis discovered it. The following is an extract from the 

The erratic formation of America is composed of two stages, the 
">^, amorphous and without atratiticRtion \n ft\e\cr«(i\ \a,\-t,B.nd the 
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etratified clays and sands of the uppei' portion. The dri/t is a mix- 
ture of blocks, pebbles, sand, and mud, mingled without order, The 
pebbles and bloitks are always rounded and covered with Gtriffi. 
Although the geologists, MM. Rogers, Ljell, iic., who ha»e ex- 
aiuised this formation, have ini:iBt«d that it contains no fosijil, MM, 
Desor and Do Pourtalis have discovered some in the neighbourhood 
of New York. The species are numerous ; the principal are, Venus 
tnereeaaruB, Ostrea canadensis, Nassa trivittata, Mya arenaria, 
Purpura Jioridana, &c. Thaj are all now living on the shores of 
the bay of New York, with the exception of a Soleuurte which now 
lives on the coasts of the Carolinas. 

The clays and sands which form the second stage of the erratic 
formation, have, for a long time, been regarded as tortiary, but M, 
Lyell havi(^ recognised them as younger, has composed his pleisto- 
c^ie formation of them. 

These two stages ofoupy an immense space. We may follow them 
into the north and east of the Union, over a lengtli of 1200 miles, with- 
out interruption. With regard to the level of the erratic phenomenon 
taken as a wbole, it rises almost to the summit of the White Moun- 
tains. We there Rnd polished surfaces and blocks as high as 6600 
feet ; the extreme summit, however, 6300 feet in height, has n 
blocks nor polished rocks. The dri/t rises ti 
fauadred feet. 

The terraces on the shores of Lake Erie at 6! 
appear to he the upper level of the pleistocene. 
to reach 900 feet in Canada. 

M. Desor insists particularly on tliis, that the clays contain fossiia 
very well preserved, that the same species are found in localities very 
romotfi from each other, and that they still live on the shores of Ame- 
rica. The level of these fossils above the sea, which it is important 
to determine, is not everywhere the same. Along the coasts of 
Maine, it is from 70 feet to 80 feet; it rises in proportion as we 
ftdvance into the interior of the country ; on the borders of Lake 
Champlain it is about 220 feet, and at Montioa! 500 feet. We 
must conclude with M. Desor, that one of two things has happened, 
dtber that tlie elevation which has caused the sea to retreat within 
its present limits, has been felt with variable intensity at different 
points of the Continent, or rather that the shells have lived at dif- 
ferent periods at these different points, so that each of these rt^ions 
lias formed successively tlie shore where these sliells wore developed. 
However this may be, it follows, as an examination of the land of 
Scandinavia had already demonstrated, that the erratic phenomenon 
comprehends a long period full of important events. 

No one in America disputes the changes of level which that Con 
tinent has undergone during and after the erratic phenomenon. But 
jto whole of these phonomena are explained in tbtee SiSeten\.^«^*\ 
TJfit (Aeo/y of wMies of (rans^ffltton, advocntei ^i^ ■Nl.'%«ij,e«, 
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s said, however. 



84 Captain Munro w» the Timler Treeg of Bengal. ^H 

whiah consists iii supposing one or more great wares comiug from the 
north, caused by earthquakes. In tliis tlieory it is necessary to ad- 
mit many of these waves at different times. This forms a great dif- 
ficulty, 

idli/. The theory of floating ice defended by M. Rudfieid. As 
polished surfaces are found at a, height of 5000 feet, we are obhged, 
by this theory, to sink this Continent 5000 feet below its present 
level. Besides, there are striated and polished valleys so narrow that 
it is impossible that icebergs could have passed through them. 

^dly. The theory of glaciers, which finds here, as everywhere else, 
advocates and opponents. These last object to it, the absence of high 
mountains ; but the recent investigations of M. Agassiz have shewn 
that glaciers move forwai-d, not in consequence of declinities, but in 
consequence of their mass. It must be admitted that it is glaciers of 
the nature of those of the northern zone, and not alpine glaciers, which 
have produced the phenomena in question. 

M. Desor then devotes a few words to the succession of faunas 
since the erratic epoch, founding his observations on this, that it has 
been proved that, at this period, a great part of the American Con- 
tinent was under water, and that the chains of mountains only, such 
as the Allegan niea, the Bocky Mountains, the Wliite Mountains, &c., 
rose like islands above the waters. At this period, the fresh-water 
fauna, and pai'ticularlj the families of fishes which form part of it, 
could not be developed like those of our own day ; and M. Desor here 
endeavours to shew that these tacuttrvne popalationB have a more re- 
emt origin than the marine jjopuZatioiM. — (£ib. Universale, tTunc 
1848.) 



Report OH the Timber Trees of Bengal.* 
By Captain Munro, F.L.S. 

I know of no better mode of supplying, as far a» may be in 
my power, the information required relative to the timber 
trees of India, than by making a catalogue of the best of 
them, appending such remarks to each as my own experience 
and reading may enable me to supply. 

I. Teak — Tectona grandis, Nat. Fam. Verbenaeew. — Gene- 
rally known to the natives as Saguan or Segoon, although in 
Central India two or three other trees are also called by the 
same name. The Teak when in flower is very pretty ; and. 
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being so comnionly cultivated, nearly all over India, is known 
to most Europeans. Although it thrives, to my own knowledge, 
in almost every portion of Hindoostan, it attjiins perfection in 
a few favoured localities only. The Teak forests of Malabar 
are well known. They are very extensive, and produce, ac- 
cording to experiment, finer Teak timber than any other forest. 
The trees generally grow in low hills of about 1000 to 3000 feet 
elevation above the aea. Moulraein is also noted for its Teak. 
I have seen large forests of the tree in Nagpore, and near 
the Nerbudda ; the wood is very rauuh used in that part of 
the country, and appears to be of a very superior description. 
In the Metcalfe Hall there is a very good specimen of Teak 
grown in the Botanical Gardens, which has been worked up 
into a table, and presented to the Society by the late Mr 
Aobison. From experimcuts carried on by Captain Baker, 
■and detailed in the first volume of " Gleanings in Science," 
it would appear that Rangoon, Bombay, and Pegue Teak were 
almost of the same strength, but are far surpassed by the 
Malabar Teak. Captain Baker's experiments, which will be 
constantly referred to, were carried on with specimens of 
wood two inches square and six feet long. In these trials 
the average weight required to bi-eak the Malabar Teak was 
1070 lb., whilst the other kind broke with an average of 
870 lb. The extremes in these trials are very remarkable, 
indicating a very great difference in value of different speci- 
mens of the same timber; the specimen from Rangoon, 
breaking with 654 lb., and another from Malabar required 
1162 lb. Teak will not bund so much as Sal or Soondree, 
and breaks with about tlie same weight as Sil. It is, tbere- 
L fore, easy to determine for what purposes Teak is best 
I -adapted. It is used, as is well known, for an infinite number 
L'of purposes in India. The experiment made by Captain Baker 

■ differs much from the results of Major Campbell's experiment 
I'at Cossipore, as detailed in the Transactions of the Society 
^^f Arts. The Malabar specimen seems to have been a bad 

■ one ; but as many of the other specimens were from un- 
Lfleasoned wood, they are not so much to be depended on. 

K 2. Ghumbar, Gomar, or Ghumbarre — Gmelina arborea, 
ftliinn. — This belongs to the same natural family as the Teak, 
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and is, indeed, very closely allied to that wood in appearance, 
witli the grain rathor closer, although much inferior in 
strength and elasticity. The best specimen broke, with Cap- 
tain Baker, with 580 lb., and the worst with 500 lb It is 
a common tree in moat parts of India, generally found on 
hills about 2p00 feet in height. It also grows in the Soon- 
derbunds. The timber is supposed to resist water and worms 
better than Teak. As it will not bear much stress, it is com- 
monly used for light work, such as the cylinders of drums, 
carriage panels, decks nf hudgerows, and turnery. Although 
more durable than many woods, and not subject to warping, 
it can scarcely be called a valuable timber ; and, from its re- 
semblance to Teak, might be used in mistake for that' wood, 
where serious consequences would ensue. 

3. Dhamum or Dangnn. — This was discovered by Mr 
Griffith to be an undescribed species, and was called by him 
Hemiggmnia Macleodii. Of the same order with the Teak, it 
is very dissimilar, in its great elasticity. I am not aware of 
any other locality for its growth than the forest about Sconie, 
between Jubbulpore and Kamptee. The tree has a peculiar 
appearance, and can be distinguished at a long distance in 
the jungle. I have seen excellent fishing-i-ods made out of 
it, and good-sized timber could be at times procured. I be- 
lieve the timber to be excellent ; but as, according to our 
present information, it grows at such a long distance from 
water-carriage, except by the Nerbudda, it cannot be looked 
upon as likely to be of much consequence in commerce. I 
imagine, from observation, the tree to be of alow growth, and 
that it would require thirty years to come to perfection, if it 
should be thought desirable to encourage its cultivation on 
the low hills which approach the Ganges. There is no good 
Bpecimen of the wood in the collection of the Horticultural 
Society, and it would be very desirable to procure one. 

4 and 5. There are two other woods of this family produced 
in Goalpara, Chikaghumharee, — Premna hircina, and Biik- 
dholi, Premna fiavescena,-—vi\w\\i from Mr Kyd's experiments, 
would appear to be very durable wood, but are not, I believe, 
possessed of any other valuable properties. 

6, Sal. — Valeria robugta. W. and A. — Shorea robustu, Roxb. 
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—Nat. Fam- Dipterocarpew-—\ believe I am i-ight in saying 
\ that every tree belonging to this fiimily is a valuahle one, 
' most probably, from all containing a considerable quantity of 
resinous juice, which is called in the varioua trees. Dammar, 
Wood-Oil, Gum Anime, Pinei/ Varnish. Sal, DJioona, &c. 
These trees are all fine ones, and in the forests of Malabar 

(attain a stupendous height. In the (ihaut8 of Cong and the 
Keelgherries one kind is generally known to Europeans as 
^e Buttress tree, and fi-om growing within a short distance 
jof the sea, with water-carriage from the foot of the moun- 
tains by the Calicut river, thus offers a. fiujiply of the most 
valuable timber for some time to come. The Sitl itself is pro- 
bably the best timber in India. Often experiments of Captain 
Baker, the mean weight required to break the wood was 
1238 lb., and one specimen required 1304 lb. The tree is 
found in great abundance in the Murung forests, and in the 
whole belt of forest at the foot of the Himalayas, frequently 
growing, as the Teak does, over a great extent of ground, 
' unaccompanied by any other tree. The Calcutta market is 
f abundantly supplied with the timber, principally, I believe, 
L from Gorrukpore. It is undoubtedly a very valuable wood 
k/or some buildings, and for many parts of gun carriages, and, 
^indeed, for almost all pui-poses on shore, where very strong, 
tough wood is required. It is heavy, the specific gravity 
being upwards of 1000, whilst Teak wood ia about 720. The 
Camphor tree of Sumatra is closely allied to the SAl. Two 
^■l Bpecies of Dipterocarpus, of the same family, under the native 
^^K names of Mekai and Hoolung, arc mentioned by Captain 
^^LH^'i^^J *"'! ^^ Masters, as producing fine timber in Assam. 
^^K 7. Toon — Cedrela loona, Roxb. — This, with the mahogany, 
^^^Batinwood, Rohunna and Chittagong wood, all belong to the 
^^Bjfame natural family, Cedrelacece, affording very valuable tim- 
^^F.ber. The Toon is a favourite wood with the carpenters of 
^^B India, and works out very prettily ; the ti-ee has a wide 
^^p,range in the Peninsula of India, and, generally, throughout 
Nagpore, Bundlekund, and the lower ranges of the Hima- 
layas. It is a very beautiful tree, and now adonis the sides 
1^^ of roads in every part of Bengal, particularly at Bhaugul- 
^^L.pore and Monghyr ; 8U0 lb. broke the specimen used in 
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Captain Baker's trials, and its specific gravity is 640. Cap= 
tain Hannay describes three varieties of Toon in Assam, 
under the names of Hindooree Poma and Seekha Poma, and 
says, that although light, when once seasoned it is very dur- 
able, and some splendid boats are formed of it, particularly 
in the Dihong river, where it would seem to be in great 
abundance It is mentioned by Lieutenant Nuthal! as one 
of the woods of Ari-acau, under the name of Thit-ka-do. 

8. Mahogany — Swietenia makogani, Linn. — This, of course, 
is only known in India in its cultivated state, and sufficient 
has been done to shew that it can be grown with great suc- 
cess. The Horticultural Society are in possession of beau- 
tiful specimens, that have been worked up from trees grown 
in the Botanical Gardens, and which are supposed to have 
been forty-three to fourty-four years old when felled. The 
cultivation of the tree ought to be encouraged as much as 
possible in the lower hills, for even in its native country 
the quality depends very much on the situation where the 
trees grow. On elevated rocky places, where there is 
bnt little soil, the wood is always of a better grain and su- 
perior texture ; whereas in low, alluvial situations, however 
vigorous and luxuriant the plant may be, the quality of the 
timber is always inferior, more light and porous, and of a 
paler colour. Mahogany is said to be almost indestructible 
by worms or in water, and to be bullet-ppoof. Captain 
Franklin took with him to the Polar Seas boats of mahogany, 
as being the lightest, in consequence of the thinness of the 
planks, combined with great strength. 

9. Bohunah ov Rooah — Soymida (Swietenia febrijuga, 
Roxb. — It is also called Eitkhut Bohida in the Nagpore 
jungles. I am not aware that this tree is found in Bengal, 
but it is very abundant in Nagpore, and also in southern 
India. I have had at Kamptee abundant opportunities of try- 
ing the strength and value of the timber, and believe it to be 
one of the best in India. It takes a high polish, and from 
its fine red colour is peculiarly adapted for furniture. There 
are specimens in the collection of the Horticultural Society 
of the wood sent from the Jungle Mehals. 

10. Chick rassee, or Chitlagong wood — GhickrasHa tabula- 
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Tts, G. 1. Thia wood appears to be very abundant in Chitta- 
gong and in Southern India, but I am not aware that it is 
applied to any other purpose tlian cabinet-making, for which 
it ia admirably adapted. According to Mr Masters, thistreeJ 
is known in AHSam by the same native name as the Toon,j 
^^ Bamely Toona. 

^^ 11. Billo — Chloroxylon stvietenia — the Satinwood. — It is 
^^K|^DeraUy found in company with the Rohunna. It is, how- 
^Hvrer, much rarer, but la deserving of greater attention than 
^^■bas been yet paid to it. 

^B 12. Soondree—Heritiera minor. — This tree, which fur- 
^* iiishes a great portion of the firewood of Calcutta, belongs to 
the natural family of SterculiacecB, in which almost all the 
woods are very perishable ; and indeed in one tree, the Adan- 
eonia, which far surpasses in size any that we are acquainted 
with, the wood passes into dust within twelve months of the 
felling of the tree. However, the Soondree, ft-om Captain 
Baker's experiments, appears to be the strongest and tough- 
eat wood he tested. The mean of five experiments gave 
1312 lb. for breaking. The specific gravity is mueli the same 
as S^l, 1030. Soondree is very generally used in Calcutta 
for buggy shafts, and ia well adapted for all temporary pur- 
II poses where strength and elasticity are required. It is also 
^^L used for boats, boat-masts, poles, and spokes of wheels. I 
^^Bima^ne the Soonderbunds derive their name from this tree. 
^H 13. Sissoo — Dalbergia xissoo, Roxb. — This, with Dalbergia 
^^M'lalifoUa, Si/gal, or Blackwood, and Dalbergia emarginala, or 
^^PvJniJaman «Msoo, all belonging to the same genus, composes 
^H a portion of the natural family Leguminosw, notorious for its 
timber trees, some of which, in America, according to Mar- 
tius, attain the gigantic size of being at the bottom 84 feet 

I in circumference, and 60 feet where the tree becomes cylin- 
drical. If Sissoo were a more durable wood than it is sup- 
posed to be, it would be the most valuable wood in the coun- 
try. It is very strong, requiring a mean of 1102 lb. to break 
it, is very elastic, and has a specific gravity nearly the same 
as Teak, 724. The timber is seldom straight, and ia there- 
fore not well adapted for beams, but is much employed for 
furniture, ship-building, and other purposes, where curved. 
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timber is required. It is not proof against white ants. The 
tree is found all over this Presidency, either cultivated or in 
its native jungles, but is rare in Southern India. Kunkur 
appears to be prejudicial to it, for, in the neighbourhood of 
Agra, as soon as the roots reach the Kunkur, the tree which 
up to this time had been quite healthy, suddenly dies off. 
The Calcutta climate aeems to agree very well with the Sis- 
Boo, as there are some magnificent trees in the neighbourhood. 

14. 8U Saul—Dalbergia lati/olia.—tU?. is called Black- 
wood and Rosewood, and sometimes, when well worked, is 
ftiUy equal to the finest description of the rosewood of com- 
merce. The tree attains a larger size in Southern India 
than it does in these provinces, and the wood is more com- 
monly used there. The tree is common in Central India, 
and also, I believe, in Assam. I imagine the " black rose- 
wood," mentioned by Captain Baker, to be this wood, and if 
80, its specific gravity is 876, and it requires 11961b. to 
break it. It is a remarkable fact, that up to this date it has 
not been ascertained to what tree we are indebted for the 
" rosewood'" of commerce.* 

15. Peet Sal — Pteromrpus marsupittm. — This, with P. san- 
lalinus, Red sandalwood, and P. dalhergioides, Andaman red- 
wood, are those magnificent trees, of which very fine spe- 
cimens are to he seen in the Botanical Gardens, and also in 
the Earrackpore Park. The most prettily- shaped tree in the 
Park is F. marsupium. P. dalbergioides flowers in the gar- 
dens in July and August, and spreads its delicious fragrance 
for a long distance round. One tree is a most superb one, 
out-topping nearly every tree in the garden. The two other 
species are abundant in the jungles of Central and Southern 
India. P. inarsupium is believed to produce a variety of the 
Gum Kino. It is universally known in Central India as the 
Hyissar, and is very strong, tough, and durable wood, per- 
fectly impervious to insects of any kind. From its waved 
grain, it makes very handsome furniture. Its good proper- 



* The valuable rosewood of tho cabiiictmaker, bcf 
, is from a species uf .Jiicaranda ; bud Lhia does iii 



r 



I 

I 



I 



Captain Muoro on the Timber Trees of Bengal. 91 

ties seem to be valued by the natives of Nagapore only. 
There is no specimen of the wood that I know of in Cal- 
cutta. ; but it can, of course, be easily obtained. 1 have made 
very numerous trials of this wood, and am of opinion, that it 
is is the best wood in India, combining, as it does, strength, 
lightness, and beauty, and it is easily procurable of very large 
dimensions. I have seen it very generally used for door and 
window frames ; but it is curious to observe, that the plaster 
in its proximity always becomes more or less stained with a 
red colour. The finest trees I observed in their native jungles 
always grow in the stony bed of nuUaha, a favourite locality 
of many leguminous trees. 

16. Seriss — Acacia aerissa.— This genus also contains j1. 
ttrabica. Babul, and A. catechu, Kftira, producing timber. The 
SeriBs is a dark-coloured very hard wood, approaching Sissoo 
in appearance and properties, but with the advantage of not 
being so liable to injury from insects. It is heavier than 
Sissoo, and broke with 709 lb., and is not quite so elastic. 
It is a fine, handsome tree, and to be found all over India 
growing in the plains. The wood is principally adapted for 
furniture. 

17. Babul — Acacia arabica. — This is a very useful, strong, 
tough timber, used for knees and crooked timbers in ship- 
building, for the axles of country-carts, handles of mallets, 
and various agricultural implements ; and, indeed, for all pur- 
poses where tough, small, plain wood is required. If it 
attained to any size, it would be exti'emely valuable. The 
tree grows well in every soil, and is well known to every 
person who has travelled in India. 

18. Ekeri, Kair, Eaira, Koroi — Acacia catechu. — This tree 
is known wherever I have been in India, by some slight va- 
riation of the words I have given above. It is more valu- 
.ftble than ia generally supposed, and when a large tree can 
ibe obtained without much of the outer light- coloured wood, 

an excellent timber. It is very hard, and turns very 

'ell, being quite as close in grain as box, Kingwood, and 

jOther fancy woods, which command a very ready and remu- 

irative sale in England. The tree is nct-^ vi'viftVj w^^^afe. 

'er India, and seems to grow well even'm ftvci ^aota'sX. s,ti^%. 
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The timber described as Kerdun, or Keerra, from Chota Naj;- 
pore, and so favourably reported on by Major Goodwyn, most 
probably ia the same- Captain Tickell, in forwarding the 
specimens, aaya, — " It works easily and smoothly, does not 
chip or crack by the weather, and the grain is so fine, that 
the smallest work with the highest polish could be done in it." 

19. Kendoo — Ebony. — -There are several kinds of ebony in 
India ; in fact there is no part that does not contain at least 
two or three different species ofDiospyros^ all of which produce 
more or less black wood, but D. melanort/lon is superior to any 
other, I imagine there is no wood more durable than ebony, 
and no insect can do it any harm. I refer only to the heart 
of the tree ; the outside wood, which composes the largest 
parts of many trees, is attacked immediately by all kinds of 
insects. In Central India, where the ebony grows to a large 
size, and is very commonly used for beams in houses, a large 
tree is cut down and left for a year, when it will be found 
with all the light-coloured wood eaten away, and the hard 
and durable ebony alone left ; carpenters are very loath to 
use the wood, as it injures their tools very much, and with 
many the fine particles which come off in the working, cause 
intolerable sneezing. Every one is aware of the beauty of 
ebony, if well polished, hut few perhaps imagine that it is to 
be procured in such abundance as it is. It is to be found in 
eyery jungle of India. 

Ahlooya, Kyan, Gab, Oorigab, are all known native names 
for different species of good useful ebony. All these trees 
are species in the neighbourhood of Calcutta, and some very 
fine trees of the Kyan, Btospi/ros tomentosa, occur at Allipore. 
The G4b is known and used as a paying substance for boats 
by all natives ; and it will very probably be found that Gutta 
Fercha, which in time must become one of the most valuable 
exports from the Straits of Malacca, is a species of Diospyrus. 

20. Jarool — Lagers tr'omia. — This is the pretty tree that so 
ornaments most of our woods with its beautiful light purple 
flower in June. There appears to be very various opinions 
regarding the merits of the wood as such, which, while one 
variety is strongly recommended, another is equally strongly 
condemned. It is, therefore, necessary to be very cautious in 
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HHing it. CaptaiD Baker writes of Red Jarool aa a fine wood, 
growing to a great size in Chittagoiig, but brought to the 
Calcutta market too small to be of much uae except for pic- 
ture-frames and other similar purposes, The Chittagong 
forests are said to be nearly cleared of the best, a thorny 
species of Jarool; the others are of little value. It is con- 
sidered a valuable wood in ship -building. Hamilton describes 
it as growing of six feet girth in Goalpara, ranch used in 
building, but soft. Captain Hannay, in describing the wood 
in Assam, says it is well known at Dacca, and is admirably 
adapted for that portion of boats under water; and, well 
B«asoned, it is a good wood. This Jarool is very scarce. I 
have seen the tree growing to a great size in the forests of 
Malabar, where it is not much esteemed. 

21. Assun — Terminalia lomentosa, W. and A. — Arjun, Ar- 
Juna, W. and A. — T. belterica, T. calappa, &c., &c., but often 
fortheirgreat size very useful. Hai-i is a common name of the 
different species amongst the natives. They are to be found 
all over India, and generally valued where they grow. Rox- 
burgh mentions one species as gi'owing to such a size as to 
be made into solid wheels for Buffalo carts. The Assuns 
were found, by Captain Baker, to surpass every other tree in 
elasticity, to break with 903 lb., with specific gravity of 086. 
Captain Hannay speaks in the highest terms of two species, 
but he describes the wood as very light ; whereas, from the 
specific gravity mentioned above, it is evidently a very heavy 
wood ; he says the wood has the quality of standing the 
weather well, and kept constantly in water, to harden and 
get black coloured. It appears to me admirably adapted for 
oars and ship-spars. 

The above are, I believe, the most valuable timber trees 
in Bengal, and the number is indeed a large one, to which I 
could have added as many more, nearly as good, plainly shew- 
ing that there is no country in the world to surpass this in 
its timber pi"oduce. I I'egret much that my approaching de- 
parture for England renders it impossible for me to make this 
list as complete aa I could have wished. The subject is a 
deeply-interesting one, and having paid great attention to it 
India, I hope some little advantage may have been de- 
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rived from my obaervatioQa. There are several trees, no 
doubt, possessed of equally valuable properties, but they are 
only known by uncertain native names. I would respectfully 
suggest that Government be requested to direct their officers, 
located in favourable positions, to send in leaves, flowers, 
and fruit of the trees reputed in their neighbourhood to be 
usefiil for timber. As it may be seen above, that peculiar 
uses seem to run in the same natural family, a botanist could, 
in every case, indicate the probable valuable of the timber. 
I would observe that it is a well-known fact, that wood grown 
in hilly countries is far superior to that grown in the deep 
Boil of the plains, The trees are longer in coming to perfec- 
tion, and mature their juices more slowly and solidly. This 
is particularly exemplified in the Sandal wood, which never 
is possessed, in the plain, of the good rich scent that it has 
when growing in the hills of Mysore, about 2000 feet above 
the sea. The Cedar of Lebanon also, which I believe to be 
identical with Cedrus deodar of the Himalayas, ia almost 
valueless as a timber tree, unless grown in rocky, stony 
places, where there is but little soil. It is very remarkable 
to observe the difference of the quality of the Deodar wood 
which is grown on the south side of the snowy range, from 
that produced in Kunawur, on the pveciiiitous sides of the 
Sutledge. Another remark I would particularly call atten- 
tion to, is the felling of timber at the proper season when the 
sap is at rest. It requires no botanist to point out when this 
is to be done ; although the leaves do not fall off in India, as in 
more temperate climates, it Is impossible to find any difficulty 
in deciding, from the appearance of the tree, when the time 
for felling lias arrived. When the sap is rising, the leaves 
are generally somewhat soft and perfect. "When it is at rest, 
the leaves are harder, and, in India, almost always corroded 
by insects. In consequence of the facility of barking a tree 
when the sap is rising, oaks are often felled at this season in 
England, always with disadvantage to the timber, and this 
same facility of harking may also be an inducement to others 
in this country to fell timber at improper periods of the year. 
— (Journal of the Asiatic Society of Bengal, No. xi., Nm 
Series, p. 1.) 
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Decomposition of Substances by Steam, and Manufacture of 
Sulphate and Muriate of Potash. 

The moat, interesting and probably the most valuable of the pa- 
tents granted during t£e last year, under the subject of chemistry, 
are two which have been granted to an American citizen, now roGid- 
JDg in England. One is for the manulactiu'e of Bulphate and muriAte 
uf pota&b Iron) feldspar, and the other for decomposing nlkaline 
lialts by the action of steam at a high temperature. The latter ap- 
pears highly interesting, as a purely scientific discovery, apart from 
its practical value. In this exhibition of the solvent power of 
Bteatn, we see at once a new, powerful, and most economical chemictil 
reagent. 

In the process of decomposing feldspar, the inventor heats together 
a potash feldspar, lime, or its carbonate, and the sulphate of either 
lime, baryta, or strontia, and afterwards lixiviates the mixture with 
water. The heat is to ba kept at or above rednessi. In obtaining 
the muriate of potash, the muriate of either soda, lime, or iron is 
added to the potash feldspar, in place of the sulphate above men- 
tioned, the modus operandi being substantially the same as in ob- 
taining the sulphate. 

The process of dt;composing salts by steam is so replete with in- 
terest and novelty, as to warrant the citation in full of its description 
by the inventor : — 

My Lavention consists in a method of decomposing the sulphates 
and muriates of the alkalies and alkuliue earths, by exposing thorn 
at a high temperature to a current of steam or vapour of water, by 
vhich the acid is carried off, and the alkaline base either remains 
free, or entei's into combination with some third substance provided 
for that purpose. 

To decomposi: sulphate of lime, and obtain from it sulphuric and 
sulphurous acids, and freo lime, I proceed in the foUowiug manner; 
I have a fire-clay cylinder of close texture, and of any convenient 
Hiae, placed vertically in a furnace, and provided with openings at the 
top and bottom, for charging and discharging, which openings are 
capable of being closed air-tight. To the top of this cylinder I 
adapt an escape tube of fire-clay, for conveying off the acid vapours; 
and to the bottom for the admission of the steam, I adapt another 
day-pipe, connected with a steam-boiler, by a series of fire-clay tubes, 

Ii^hioh are to be kept at a red heat. In order to diminish the oorro- 
«ion of the cylinder by the sulphate of lime or the lime itself, I line it 
irith a coating of native carbonate of magnesia, applied in 
ifanilar to the usual olay-lininge of chemical ixatOKXA. 
Kriiitder witb pieces of sulphate of lime, &bou.t a c^mbt^v 
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in diameter, and having luted the openings air-tigbt, I heat tho 
cylitider and its contents to a high red heat. I then pass !>team from 
the boiler, through the red-hot clay-tubes, into the bottom of the 
cylinder, and up through the charge. The heated Bteam, in its pas- 
sage through tlie pieces of sulphate of lime, carries off the acid in the 
state of sulphurous acid and oxygon, with Nunietimes a little sulphuric 
acid niiied with it. The acid vapours pass off by the escape*tube at 
the top of the cylinder, and I convey them by stoneware tubes into a 
leaden chamber, in order to combine them into sulphuric acid by the 
usual means. I take caro that the heat is not raised bo high at 
first as to melt the sulphate of lime in the cylinder, but I increase 
it towards the end of the operation, the charge becoming more in- 
fusible when partly decomposed. I have an opening in the tube con- 
veying off the acid vapours from the top of the cylinder, by means 
of which I examine tlie vapours from time to time, and from the re- 
lative acidity of these, ascertained by the usual testa, I judge of the 
progress of tho operation. I regulate by a stop-cock the quantity 
of steam passed through the charge in the cylinder, maintaining the 
supply at that point which produces the greatest quantity of acid in 
the vapours. When the vapours cease to contain any notable pro- 
portion of acid, the cylinder and its contents being at a high red 
or low white heat, I shut off the steam, witlidraw the charge from 
the cylinder by the tower opening, and put in a fresh one to be 
treated like the first. The charge thus operated upon will be found 
to consist chiefly of caustic lime. When I wish to obtain the acid and 
alkaline base from the sulphate of m^piesia, I first drive off by heat 
all its water. I then introduce it, in small pieces, into a cylinder such 
as I have before described, and operate upon it in the manner directed 
for the sulphate of B I k p h h at low 

redness at first, top h hhghh would 

choke up the cylind dp h pa The 

decomposition of th ph gn a t ce much 

lower temperature h h ph te (a w d heat is 

sufiictent), and acdbp dgi ffhe state 

of sulphuric aeid. When the charge has been treated as directed, 
the residue will be found to consist chiefly of caustic magnesia. 

When I wish to decompose the sulphates of baryta and strontia, I 
operate upon them in a reverberating furnace. This mode is less 
advantageous for the manufacture of sulphuric acid tlian the use of 
the close cylinder formerly described ; but I prefer it tor the two 
last-mentioned salts, because I consider their bases the more impor- 
tant pi'oduct of their decomposition, and the hydrates of these alka- 
lies, and particularly that of baryta, being fusible, would have much 
tendency to corrode the intei'ior of the cylinder, at the heat neces- 
sary to decompose the salts. I use a common reverberatory fur- 
nace, with its hearth covered with a compact bed of native carbonate 
of magnesia, 3 or 4 inches thick. Several clay steam-pipes are 



and Manujacture of Sulphate and Muriate of Potash. 97 , 

[ introduced through the roof of the furnace, so aa to throw a current of 
bested steam ovei- the whole width of the hearth ; these pipes are con- 

■ netted with a steam-boilur bj a seiies of fire-clay tubra, kept i-ed 
hot. The sulpliate, broken into pieces of about half an inch in dia- 
meter, is spread over the lining of carbonate of magnesia on the 
Iwarth of the furnaue, and brought to a high red or low white heat. 
A current of eteam is then admitted from the boiler, through the red 
hot tubes, upon the charge. 

The acid of the sulphate is carried off by the steam ; and when I 
wish to condense it, the ncid vapours are conveyed, along with the 
gases of ihe fire, into a leaden chamber, to be combined into sulphu- 
ric acid by the usual means. The quantity of steam thrown upon 
the cliorge in kept at the point wbich produces the most rapid evolu- 
tion of acid, and the charge is stirred occasionally, so as to expose 
fresh surfaces to the action of the steam. As the contact of deoxi- 
dizing gases with the sulphate is injurious, I a^mit, if necessary, by 
suitable openings above the fuel, such an excess of air as will render 
the atmosphere in the furnace oxidizing. The sulphate of strontia 
requires a higher hi.'at than the sulphate of lime for its decomposi- 
tion, and iho sulphate of baryta still higher than the sulphate of 
Btrontia. 

»When the sulphate of baryta is partly decomposed, the mass melts, 
md becomes more fusible as the decomposition proceeds. I judge 
of the progress of the operation by testing a portion of the chai^ 
from time to time ; when it dissolves altogether, or nearly so, in di- 
late nitric acid, I withdraw the charge, which now consists chiefly of 
lAe hydrate of baryta or strantia. To obtain muriatic acid, and the 
hydrates of baryta or strontia, or caustic lime, from the muriates of 
these bases, I employ the same process as that above described for 
the decomposition of the sulphate of baryta. 

The sulphates of potash and soda may to some extent be de- 
composed, by being subjected, at a high temperature, to the action 
of a current of steam, in the manner directed for the decomposition 
of the sulphate of baryta. But owing probably to the volatile na- 
ture of the bases of these salts at a high temperature, no large pro- 
portion of them can thus be obtained in a free state. To aid, there- 
fore, the decomposing action of the steam, I employ some substance 
capable, when mixed with these sulphates, highly heated and ex- 
posed to steam, of forming a combination with their alkaline bases, 
which shall yet, when cold, give up the alkali to the action either of 
water or of water and carbonic acid. 

Of the large class of substances possessing these properties, which 

I for convenience I will call combining substances, I prefer to use 
either alumina or the subphosphate of alumina. The alumina is 
prepared by strongly igniting the sulphate of alumina, or by any 
other well-known process. The subphosphate of alumina is pre- 
pared (as directed in chemical works) by mixing solutions of the 
' VOL XLVI, NO. XCl. — JAN. 1849. ft 
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phosphate of soda and the sulphate of alumina, and adding to tlia 
BOlution a slight excesa of ammonia. I mix the alumina, in the state 
of po*der, with an equal weight of the sulphate of potash or of soda, 
also powdered, and spi'cad the mixture upon the hearth of a rever- 
berating furnace, eucii as I have before described for the decompo- 
sition of the sulphate of barjta. The mixture is then heated, ex- 
posed to steam, stirred, and the operation conducted in all respects 
in tbe manner described for the treatment of the sulphate of baryta. 
When it is desired to collect tbe sulphuric and fcujpbuious a«ids pro- 
duced by the ditiomposition of the sulphates of potash and soda, I 
prefer to moisten the mixture of alumina and the sulphate with 
water, and form it into balls about half an inch in diameter, nbioh 
I heat and expose to steam in a close cylinder, in tbe manner for- 
merly described for the sulphate of lime. When a specimen of the 
charge shews bj the usual tests that it contains no notable proportion 
of eulphate undecomposed, the operation is completed. I then with- 
draw the charge, lixiviate it with hot water, and when the clear solu- 
tion of aluminate of potash or soda thus obtained has become cold, I 
pass through it an excess of carbonic acid, until no more precipitate 
of alumina is formed. The clear solution of carbonate of potash or 
Boda is then drawn off, and evaporated. Tho alumina thus recovered 
is again used as the combining substance. When I wish to obtain 
tbe aluminate of potash or of soda, I merely evaporate the solution 
above described, without introducing the carbonic acid. 

The muriate of potash or of soda, I merely evaporate the solution 
above described, without introducing the carbonic acid. 

The muriate of potash or of soda may also be decomposed when 
in a fused state by the action of steam ; alumina or the subphos- 
phate of alumina being present, the operatiou is to be conducted in 
all respects in the same manner as that just described for the sul- 
phates of potash and soda. But owing to the great volatility of the 
muriates of potash and soda, when exposed at a high temperature to 
a current of air or steam, a large quautitj of the muriate will escape 
with the steam and ^ises of the fire in the state of vapour undecom- 
posed, and will be lost or will be difficult to condense. I prefer 
therefore to effect the decomposition of the muriates of potash and 
Boda by causing their vapours, intimately mixed with highly-heated 
steam, to pass slowly through a mass of suiall pieces of alumina kept 
at a high red beat. I use for this purpose a vertical fire-clay 
cylinder lined with a coating of native carbonate of magnesia to dimi- 
nish the corrosion of its sides by the alkali, and made with conve- 
nient openings at top and bottom, for chaining and discharging, 
which openings should be capable of being closed air-tight. I ar- 
range a cast-iron retort, so that its tube enters directly the cylinder 
near its bottom. The retort should have a charging door at the top, 
capable of being made air-tight, through which is introduced the 
muriate of potash or soda to be decomposed. 
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The muriates of potash and Goda will not vaporisG freely when 
fused aud higlilj beated, unless tbo atmosphere above iheui is coq- 
tinusUy chajigod. This may be effecUd by u current of steum, and 
I find that I (:an sufficiently regulate the quantity of the salt vok- 
tilised from the retort, by the amount of steam which I blow over 
its melted surface- 1 therefore insei-t a small steam pipe into the 
top of the retort, no as to throw a jet of heated stoani upon the sur- 
facu of the melted salt, and thus furce its vapour to enter the cylinder. 
The quantity of 3t«am thus introduced to aid the volatilisation, is not 
sufficient to decompose all the salt voUtilised. The rest of the steam 
necessary for this purpose is passpd directly into the cylinder by a fire- 
clay pipe entering it near the bottom, and connected through a series 
of fire-clay tubes kept red hot with a steam boiler. Both Kteam 
pipes are provided with cocks ; an escape tube is inserted into tlie top 
of the cylinder, to convey the acid vapour and the vapour of any un- 
decomposed muriate into suitable condensers. I have an opening in 
this tube, by which I can withdraw at times a portion of the vapours 
in it, to examine their saline and acid characters. 

The cylinder and retort are to be so constructed and arranged, as 
to allow their contents to he heated to high redness and upwards, by 
any of the well-known means. The mode of operaling is as follows ; 
The discharging door being closed air-tight, I fill tha cylinder with 
alamina in pieces of about a quarter of an inch in diameter, and fill 
die retort with the muriate of potash or soda, and then close botli 
the charging door of the cylinder and that of the retort air-tight. 1 
now bring the cylinder to a high red or white heat, and the retort to 
a cherry-red heat, so that the salt in it is melted and ready to vola- 
tilise freely at the admission of steam upon its surface. Steam is 
DOW passed from the boiler through the red-hot tubes into the cy- 
linder by the pipe entering near its bottom, so that it is filled with 
highly-heated steam passing upward in a slow current through the 
interstices of the pieces of alumina. I now admit, by degrees, a jet 
of heated eteam into the salt retort, by the pipe entering its top, and 
thus drive a quantity of salt vapour into the cylinder, whore it mixes 
thoroughly with the current of steam which has entered by tlie other 
pipe, and ascends with it through the column of highly-heated alu- 
mina. In its passage, the alkaline base of the muriate combines with 
the alumina, fonning an aluminate of potash or soda, and the muri- 
Btio acid, together with any salt vapour which may Lave escaped de- 
composition, passes off with the steam through the escape tube at 
tlie top of the cylinder into the condensei's provided. The progress 
of the operation can be ascertained by examining the nature of the 
vapotirs which are passing through the escape tube. 

When these vapours contain a large quantity of salt, and are strongly 
acid at the time, I admit more steam through the pipe leading di- 
rectly into the cylinder, and if this does not have the effect of dimi- 
sishing the quantity of salt in the vapours, T lessen the quantity of 
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steam thrown into the gait retort, and bj that means, decrease the 
RUppljr of salt Taponr driTen into tte cylinder. When the escaping 
v^ioiin contain but little salt, and a large quantity of acid, I consider 
the operation as proceeding favourably, and I always endeavour to 
reflate the quantities of steam pa^ed through the two pipes, and 
by that means, the proportions of salt vapour and steam thrown into 
the cjlinder, ho as to produce this effect. 

When the escaping vapours contain a large quantity of salt and 
Bteam and but little acid, the cylinder and its contents being at a 
high red heat, I consider that the decomposition of the salt is ao 
longer effected in the cylinder, and I then shut off both currents of 
Rteam, nitbdraw the charge by the lower door, and replace it by 
fresh ;*1umina. The withdrawn charge is then lixiviated with hot 
water, and the solution of aluminate of potash or soda thus obtained 
is treated with carbonic acid, as before described. 

The lining of the cylinder should be examined occasionally, and 
kept in repair, so that the fire-clay may not be corroded by the 
alkali. Provided the charge of alumina in the cylinder is readily 
and equally permeable to the current of steam and salt vapour, the 
Hinaller the pieces of which it consists, and the greater the surface 
they expose to the current, the more rapidly will the deconipOGition 
of the muriate proceed. The steam used need not be of a higher 
boiler-pressure than will siifficc to secure its pas.sage through the 
charge in the cylinder. The aubphosphate of alumina may be sub- 
stituted for the alumina, in the processes for the decomposition of 
the sulphate and muriaLes of potash and soda, and its action is even 
more powei'ful, but its first cost is greater. Although to aid the 
decomposition of the sulphates and muriates of potash and soda by 
steam at a high temperature, the use of either alumina or its sub- 
phosphate is preferred as the combining substance, yet there are a 
great number of subiitances which also possess the requisite proper- 
ties, but act with various degrees of energy. Thus many salts which 
contain already a certain proportion uf base, will yet, when exposed 
in contact with the sulphates and muriates of potash and soda, at a 
hiah heat, to the action of steam, form a combination with the pot- 
ash or soda, decomposable, when cold, by water, or water and car- 
bonic acid. The subphosphatcs of lime, baryta, and strontia, and 
the subsilicates of lime, baryta, and strontia, will, under these cir- 
cumstanoes, combine with tlie altsli and yield it to the action of 
water alone when cold. The sulphates of baryta and strontia, al- 
though themselves decomposable by the action of steam at high tem- 
peratures, are still capable of thus aiding in the decomposition of the 
sulphates and muriates of potatih and soda, and yield the alkali by 
the action ol' water. The neutral phosphates, and neutral silicates 
of potash and soda, when thus treated, form basic salts which are 
soluble in water and decomposable by carbonic acid. 

7'Afl alkalies, lime, and magnesia, w\U b,\so \.\wa cowvbww with a 
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r portion of free potash or soda which may be extracted hj vrater. 
Other materials are capable of being used as combining substances ; 
but I have named iliese which I consider preferable. 

The decomposition of the muriate of suda by the action of steam 
at a high temperature may be applied to the production of sulphate 
of soda, by exposing the muriate mixed with nulphat^ of lime to a 
^^ high heat and to the current of steam. For this process I use a 
^L horizontal cylinder of close fire-wara, protected ou the inside from 
^H the action of the lime or the sulphate by a lining of carbonate of 
^V magnesia, and provided with an opening for charging capable of 
being made air-tight. Into the top of the cyhtider, at one eud, a 
Bteam-pipe is introduced, and from the other end, at the top, an 
escape-pipe connects with suitable condensers for collecting the va- 
porised salt and acid. The cylinder is half filled with a mixture 
of eqnal parts by weight of sulphate of lime and muriate uf soda, 
the opening made air-tigbt, and the cyUnder and its contents brought 
to a red heat. A current of heated steam is then admitted, which 

(passes over the surface of the melted mixture and carries off muriatic 
scid, with more or less volatilised salt, into ibe condensers. When 
^e steam escaping from the cylinder ceases to contain any notable 
quantity of muriatic acid, the operation is discontinued and the charge 
ie withdrawn. Its soluble salts are extracted by water, and thesut- 
phats of soda separated from any uudecomposed muriate by evapo- 
ration and crystallisation. 

In this operation the heat should not be raised so high as to cause 
the decomposition by the steam of the sulphate of soda produced, or 
the sulphate of lime itself. 

Though I prefer in all the above described processes heating the 

Bteam highly before passing it upon the salt to be decomposed, yet 

the same effect will be produced whenever the steam and salt are in 

contact at the proper temperature for the respective decompositions, 

^1 whether they have both been previously heated, or one alone heated 

^H so highly as to be able to raise the other to the required tempera- 

^B ture. As has been before stated, some of the salts are decomposable 

^^L by steam at a much lower temperature than otbere, but with all the 

^^K decomposition proceeds more rapidly in proportion as the heat is in- 

^^H creased. 

^^F I claim as mj invention the decomposing the sulphates of baryta, 
strontia, lime, and magnesia, and the muriates of baryta, strontia, 
and lime, by exposing them at a high temperature to the action of a 
current of steam, for the purpose of obtaining the acids and the al- 
, kalies of these salts respectively. 

I also claim the deconiposlng the s\ilphatos and muriates of pot- 

l&sh and soda, for the purpose of obtaining the acids and the alka- 

tlies of these salts respectively, by esposing them at a high tetn^ 

lature to the action of a current of steam, alumina, ot xVa c^ltii^T ^^u- 

" ' g substances being present. 
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I also claim making alumioah^ of pota^li and sodu by the action 
of a cnrretil of steam upon a mistare of alumina and the sulphate or 
mnriate of potash or »oda at a high red heat. 

I also claim tlie making sulphate of soda by the action of a cur- 
rent of eteam upon the muriato of soda at a red heat, sulphate of 
lime bemg present as described. — PaCent-O^ce RepoTt /or 1047. 
Washington, 1818, p. 57. — The Amsrican Journal of Science arid 
Arts. 2d Series, vol. vi., No. 17, p. 260, 



Bemarks on the Suceesaion of Organised Beings on the Sur- 
face of the Eartlt. By Professor F. J. PiCTET. 

The succession of organised beings on the aorface of the earth is 
the principal question ithich paleontologists arc attempting to Eolve ; 
but they are far from being agreed as to the manner in which they 
ought to consider and uuderstand the subject. It may even be said 
that the more they examine it, the greater tendency have their dis- 
cussions to divide naturalists into distinct schools, si^hojls which 
more or less corresponil to those into which the individunls who have 
endeavoured to investigate the most important questions of zcralogy, 
anatomy, and embryology, have always been divided. 

I should not revert to a subject which, of late years, has been 
treated of with such variety of detail, and on which I have already 
had an opportunity of expi'essing my sentimeuts, did I not think 
that, notwithstanding all that has been said upon it, there are still 
some questions connected with it, by no means placed in a proper 
light. The discussion of many of them has assumed too complex a 
character, so that the opponents often encounter each other with 
arms which miss the mark. I am convinced that there are a greater 
number of points than would be supposed, for which all the schools 
would have admitted the same solution, if the different aspects of the 
questions had been always looked at in a proper manner. J shall here, 
in particular, endeavour to shew that no one could deny, within certain 
limits, the law of the specialty of fossils, and that, among all the 
hypotheses open to discussion, the theory of successive creations is 
the only one that can be admitted, if we consider it only in its most 
general sense. The discussions and deviations relating to this law 
and this theory, can only, in my opinion, bear upon the extent which 
ought to be assigned to them in the application. 

I think, therefore, that it wilt not bo without advantage again to 
call the attention of palseontologists to some parts of these discus- 
sions. Theoretical views, it is true, ai'e only the accessory and sa- 
perlicial polish of the science, facts constituting the essential part ; 
but, in the present case, they have too direct an influence on tlieories 
not to assume a real importance. All who engage in the study of 
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aaina niuet form a notiun, more or less preoiae, respocting 
tbeir succession, and the opinions they have fornicd on this point 
necesRarily react on their tendencies, their systems, and the manner 
in which they look for facts, and also group and explain them. A 
paiEBontologisl who should confine himsolt' to collecting facts without 
pFBvioiisly having formed soina theoretical view, and who sought cot, 
under its influence, to direct his obsercations to the elucidation of 
some obscure points in the histoi-y of the globe, would resemble a 
navigator who embarks without rudder or compass, and discovers 
new regioDS without having the means of determining their relations 
to the rest of the world. Facts which, as I have already said, are 
the useful part of the scienei-, require borne bond of connection in 
order to excite interest, and to render them wortliy of becoming tha 
objects of the philosopher's meditations. Although this bond of oon- 

» section can scarcely ever be known with certainty, every one endea- 
vours to aim at it, and seek for its discovery ; and this he makes his 
i^incipal, though remote, object. The time, therefore, is nut lost 
which is devoted to the elucidation of this inquiry, and to the diacuB- 
Bion of the probability of the laws and theories which facts alone, it 
18 true, can convert into certainty, but which have an important in- 
fluence on tbe manner of collecting, commenting upon, and general- 
ising facts. 

Z shall first consider what relates to the law of the gpeeialti/ of 
foisih, a taw which, as cvi-ry one is aware, consists in the admission 
that each gcologii'al epoch lias had its peculiar species, and that no 
species is found, at the same time, in the formations of two different 
eraa. This law has been keenly defended and attacked, and the im- 
portanoe of its geological applications sulEcientiy esplains the inte- 

Ireet which attaches to it, 
I In the first place, even the right of its bi.aring the title of a law 
das been disputed by a skilful anatomist, M. de Biainville, whose 
(t^h authority, in subjects of natural philosophy, I most readily ad- 
mit. I believe with him that the word lavi ought to imply the idea 
ttf a more immutable and necessary principle than belongs to the 
goneraliBations which tbe human mind draws from Uie study of 
the phenomena of nature : but in applying this name to tha prin- 
inple in question, paleontologists have done nothing more than fol- 
low the example wliich has been long set to them by natural philo- 
sophers, physiologists, &c. In all sciences, the general expression 
under which we assemble the conditions common to many tacts, or 
the relations which observation seenis to indicate between them, has 
been called a law ; and if it be wrong to assimilate, in some measure, 
tiy this woi-d, these incomplete and imperfect relations to the im- 
mntable laws of nature, the same blame niay perhaps be attached to 
almost every thing that bears the name of law, either in the physi- 
cal or natural sciences. The laws ackjiowledged by natural philo- 
t Bophers respecting the distribution of heut or the density of gases, 
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the I&irs of pbfsioli^Bts, known undar the names of the law of epi- 
gencs:'^ or the law •'f Ejmnietr;, and man; otbi-rs. Lave no more 
characters of neceEsit; and ccrtaintj than the laws relating to tJie 
mcoession of organised beings. Let us acquit palsontolc^sts, there- 
fore, of the blame thai has been impoted to them of excef sive bold- 
ness in expressing the deductions thej have drawn frDDi the entire 
Tiew of observed facts. 

In dincus&ing the questioD itself of the specialty of fossils, a great 
difBcultf meete us at the outset, namely the impossibility of defining 
a species in an exact and sufficient manner. This difficulty is, per- 
haps, one of the principal causes of the confiision which baa too 
innch prevailed in the discustiion of this law. lu fact, we so little 
know what constitutes a species, that the use of this word necessarily 
entails some degree of Tsgueness and uncertainty. The definition 
of Buffon, De Candolle, and Blunienbach, and in general all the 
means proposed to throw light on the study of a species, have not 
entirely dissipated the cloud which still rests on the idea. These 
difficulties have even appeared sufficient to some naturalists to in- 
duce them to deny the reality of a species altogether, and to consi- 
der it a mere creation of the fancy. I cannot follow them this 
length, and I believe that a species exists in nature, maintained 
and preserved by indisputable physiological laws ; but as to fixing 
its limits synthetically, or defining it precisely, this I consider almost 
tnipossihle in the present state of science. If we endeavour to give 
an account of what a Kpecies is by analysis, the following appear to 
me to he tlie only facts upon which we can proceed. 

Every organised being springij from parents, that is to say, from 
one or two beings similar to Itself. Whether it proceed from them 
by simple separation, slip, stolon, bud, &c., or whether it be the re- 
sult of true fecundation, the new being resembles tliat to which it 
owes its exiistence, and without being altogether identical with it, 
possesses all its essential characters. These characters, proper to the 
family properly so called, that is to say, to the father, mother, and off- 
spring, always farm a whole which it is very easy to distinguish. If 
the transmission of the characters always took place without modifi- 
cation, it would be easy to understand and defino a species, for the 
direct comparison of two successive generatiuns would resolve all 
doubtful cases -, and the characters common to the family properly 
so called, being the same in all the beings proceeding from the same 
primitive couple, would always enable us to ascertain and establish 
this common origin, which would thus become a solid and certain 
basis for the species. 

But things are far from always proceeding in this way, and va- 
rious circumstances modify these facts, so simple in their origin. 
We remark, in the first place, individual varieties, that is to say, 
slight modifications of size, eolour, temperament, &c., which direct 
gein'ratiun does not always reproduce, and which increase in conse- 
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Ibuence of the difFerences between the progenitoi's and descendants, 
ingat these slight modifications, are some which, wanting in the 
"viirents themselves, may yet be transmitted by them, becauae their 
I fredecessora possessed them. The parents may, therefore, possess 
certain qualities in a latent and virtual manner, and give to tiieir 
descendants a title to an inheritance derived from tlieir forefa- 
thers. Thus two black dogs may have white descendants, if one of 
their own predecessors was of the latter colour. This is a law which 
has been long known under the name of tetatiigm, and which modi- 
fies a little our first and simple notion of a species by adding to ap- 
parent characters modifications which have lain dormant foe soma 
generations. 

Among the accidental modifications esterior circumstances may 
produce, there are some which, in consequence of a continued influ- 
ence on many generations, transmit themselves in the way of repro- 
duction. Thus horses with heavy limbs and a lymphatic tempera- 
ment, when conveyed to the dry regions of Arabia, are subjected to 
an influence which will gradually diminish the size of their limbs, 
dry their cellular tissue, make their heads smaller, and, after a cer- 
tain number of generations, their direct descendants will acquire the 
characters of au Arabian horse. After a sufficient time, these qua- 
lities will be transmitted, even although the circumstances which 
produced them have ceased, and the descendants of these same 
horses, brought back to the humid climates of temperate Europe, 
will yield a progeny for some generations which preserve the marks 
of the prolonged influence of Arabia. Kemarkable instances are 
mentioned of accidents altogether artificial reproduced in this way 
by generation, when they are repeated (always artificially) on many 
progenitors.* The new families (ascending and descending) modi- 
fied by these circumstances, will differ in certain respects from the 
primitive type, and the groups into which the descendants, thus 
more or less modified and deviating from the common origin, are 
divided, are named races. We thus have a new and important mo- 
dification of the first notion of a species, for the characters which 
limit it can no longer bo recognised by the direct comparison of as- 
cendants aud descendants, but only by the study of a long series of 
generations, during which different types may have been formed. 

The hi.'itory of races presents us with important facts. 1st, The , 
individuals composing them are, in general, capable of uniting with 
those of races proceeding from the same common origin, giving birth 
to descendants which may themselves become the source of new be- 
ings. 2c(, We observe in races which have deviated from the pri- 
[ mitive type, a tendency to revert to that type. When the circum- 



■ One of the moBt remsrkable and bmt known is that of hounds. Id which 
I constant habit of cutting the tail bu produncrd rncos in which this organ 
a natunlly only the length which was SfCifii^imy left ia their t^rogeniWci. 
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stances which have formed them cease to act, and tho old conditions 
under which they lived have returned, they recover more or less theur 
first form. 3ii, Races proceeding from a common stock, differ from 
each other only in characters of little importance and altogether su- 
perficial ; that is to say, the exterior causes which determine races 
are incapable of altering the Euiatomical and essential uharacters. 

All these facts are the result of numerous observations, and may 
bo considered as demonstrated. They have too often been erro- 
neously confounded with the less certain deductions we have made, 
and the direct results which may he drawn from them have been 
erroneously placed on the same footing as tlie hypothesis deemed ne- 
cessary to complete the idea we licek to form of a 6pecies. It ia 
principally with tho view of drawing attention to the point where 
the solid basis of facts has been left for the f^hifting ground of hypo- 
thesis, that I have dwelt so long on this preliminary analysis. 

The three principal characters of races being established, it has 
been admitted that beings not presenting them did not proceed from 
the same stock, and, deducing from this idea the definition of a spe- 
cies, such as spring from a common origin, and also differ from each 
other by more important characters than those which separate races, 
have been considered as beings of the same species. It is impos- 
sible not to perceive that, in this assertion, the direct results of the 
observation of facts has been extended by an hypothesie. It is, in 
veality, unquestionable that animals emanating from the same stock 
may form races, and even that beings not differing from each other 
but by their characters of race, have a common origin ; but it ia not 
on that account directly demonstrated that the descendants of a com- 
mon stock -may not differ by more important charaotora than those 
which actual science has established in the races now known ; for we 
know only a small number of species modified in thiu manner, and 
in circumstances which, perhaps, are neither the only ones nor the 
most active. It is not, consequently, directly demonstrated that the 
beings which differ from each other by more important characters 
than those of the races with which vie are acquainted, have neces- 
sarily a different origin. I may add, that for my own part I am 
much disposed to admit the strength of the arguments in favour of 
this hypothesis ; but I think it necessary, for the distinctness of the 
.discussion, to distinguish it from the facts formerly cited, which pos- 
sess a degree of certainty that can scarcely be disputed. 

Let ua illustrate this by some examples drawn from the applica- 
tion of tho tiiree characters indicated above. It is proved, by ex- 
J^nding the first character, that when two beings cannot, by their 
copulation, give birth to a descendant, or when this descendant itself 
is incapable of reproduction, they have not had a common origin. 
This assertion, considered as an asiom by many naturalists, is, how- 
ever, merely a hypothesis which I think very likely to be true, but 
not indisputable. Thus the Arab horso and the Flemish horse may 
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^ve birtli to ileeuendants capable of reproducing thcmsolvea, fuid we 
consider Lhtn», probably with reason, as having Lad n common ori- 
gin ; while the horse and ass, which give birth to st«ril mules, are 
regarded as proceeding from two stocks different in their origin, 
Saw thia is exactly wliat it is necessary to demonstrate ; for what 
assurance hare we that unknown circumstances, operating during an 
indefinite period, migLt not have sufficiently modified a primitire 
,^^e, so as to induce the dilFerences which distinguish the asB from 
[^e horse, and that these circumstances haseso changed their respeo- 
Ive natures, that their copulation is no longer attended with the 
results as those which we observe between individuals legs mo- 
dified? We may further add, that everything relating to these 
crossings presents numerous anomalies. We thus iind, particularly 
in wjirm countries, examples of fertile mules (of the ass and horse) ; 
and in the race of dogs, cross breeds are spoken of whose fecundity 
ceases after a certain number of generations. 

The second character, that is, the tendency to return to the pri- 
mitive type, presents us witii numerous difEculties, for we cannot 
always distinguish the action of the external agents modifying a 
normal type, from that of the same agents destroying these anterioi? 
modifications. Tims, as we hare said, Flemish horses taken to Ara- 
bia, acquire, after some generations, the forms of a horse of pure 
blood, while Arabian horses, placed among the moist pastures of 
Flanders, acquire heavy forms. Which of these two modifications ia 
the alteration, and which is the rutum to tho type ? This is a point 
not easy to decide. It is true that there are many cases where no 
uncertainty exists ; this, in particular, takes place in the study of the 
influence of domestication, and in that of reversion to the typo by 
resuming a wild state. 

With regard to the thii-d character, consisting in this, that the 
action of exterior agents, operating on beings which proceed fi'om a 
common stock, can affect only certain superficial characters, authors 
have been obliged, in order to render it available, to assign more pre- 
to it than the strict observation of fact authorises. In soma 
well-known species, the limits of the variations produced by climate, 

lOge of life, nourishment, &c., have been studied ; and it has been 
lenoe concluded, that the extreme of the modifications obtained by 
was the limit of the difi!erences which can be produced 
among individuals of common origin. In this assertion, hypothesis 
has again exceeded what has been really demonstrated, for it would 
have been necessary to prove that there never were ciroumstanoes 
jnore active, and that we know all the effect which a very long du- 
of time could produce. I believe it is true, as t have said 
ere (Palieontology, i., 86), that we must take care not to ex- 

jerate the effect of these unknown causes, and that the study of 
actual agents is tlie true basis of oar knowledge; but I cannot re- 
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fuse to acknowledge that we have here an hypothesis (very likely to 
be true) which admits of the quulification of being open to dispute. 

It is by this combination of facts and hypotheses that we have 
aacoeeded. in establishing that beings which have a common origin 
always preserve the traces of it, \»t, by their power of reprodQction, 
and giving birth to fertile descendants ; 2if, by theJi- tendency to r«- 
Bume typical forms when they hare lost them ; 3ii, by the identity 
of their essential characters. An ansemblage of beings thenee ascer- 
tained to have had a common origin, has been considered as consti- 
tDting a species. In order to attain to this notion, we have been 
obliged to asijociate tlie union of these characters with the necessity 
of a common origin, and their absence with that of a different ori- 
gin. This association has been made by means of a bond of con- 
nexion very likely to be true, and justi6ahle by sound arguments, 
but which, in strict logic, must be regarded as hypothetical and open 
to discussion. 

Sut if a species, regarded in a theoretical manner, is not, in the 
present state of the science, capable of receiving a precise definition, 
and of being placed on an unquestionable footing, it is not less true, 
that, in practice, this word represents a very distinct idea. With- 
out going back into the night of time, or pronouncing on the first 
origin of beings, we can, by confining ourselves to the study of ac- 
tual phenomena, characterise a species in such a manner that almost 
all naturalists will be nearly agreed as to limitii. Even such of them 
as are moat at variance in their theoretical opinions on this difficult 
lubject, are found, in general, to agree when they have occasion to 
name and describe the beings which now people the world ; and they 
generally separate, as species, those beings which differ in more im- 
portant characters than the modifications which e^tternal agents can 
effect in their organism in the presmt day. The practical distinc- 
tion of species rests almost wholly on the intelligent study of these 
modi S cations. 

If the analysis I have given 
consequences from it : \st. That i 
s of determining whether bei 
2d, That the lin " 



of actual 



le correct, we may deduce thre 
1 do not always possess eertai 
gs have had a common origin 






j must remain independent 
of the opinion which may be adopted as to their first origin ; Zd, 
That, in order to discover the law of specialty of fossils, we need 
not take the connexion of the idea of a species with that of a com- 
mon origin as the point of departure, but, on the contrary, set out 
with the same principles as tiiose which direct the study of existing 
nature. This is the only means of preserving the necessary strict- 
;s and precision in this discussion, for, unless we do so, we aban- 
don a notion comprehended by every one, for an hypothesis which we 
'lave seen to be open to discussion and dispute. 

J'h'iB manner of adjusting the discussion on the specialty of fossils, 
irJiicli renderB it independent o{ ibe opmwn \.W\. ma.-j \i 
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wbicli tha different faunag succeeded each othei", may 
appear only to tbrow the question farther back, I indeed admit, 
that we thereby ditniBish its theoretical importance, and that we re- 
ject the discuBBion of hypotheses relative to the succession of ani- 
tuals in that of the theory of successive creations. But I thiuk that, 
in a logical sense, it is neccssAry that a law, which ought to be 
merely a itiniple generalisation of facts, should rest solely on obser- 
vation, and be free from all hypothetical conceptions ; in other re- 
spects the law, such as we hero understand it, still preserves suffi- 
cient importance, whether in a palacontological view, in which it 
establishes one of the most remarkable facts in the history of the 
globe, or in a geological point of view, for it is not necessary for the 
geologist to solve the question as to the origin of beings, but rather 
to determino whether the fossils studied by ordinaiy zoological me- 
thods all differ from one formation to another, and, consequently, 
that they may all serve to characterise formations, or whether a cer- 
tun number of them only can bo regarded as characteristic shells. 

I admit, then, that the law of the specialty of fossils consists in this, 
•■&>M tachformation oontaine fossils wlUch differ from all those of other 
\atitmg, at least, that thet/ differ from each other as much as the 
existing in nature which we consider aa different speeiet. 
Xtow, aa I have stated above, I regai-d this fact as indisputable within 
certain limits, and that to deny it totally is to reject the moEt direct 
lessons of observation. No species (assigning to that word the value 
giren above) ia found at the same lime in the formations of the pri- 
mary epoch, and in those of tlie secondary, any more than in one of 
the latter, and also in the tertiary epoch. No species is comnjoii to 
the pennine, triasic, Jurassic, or cretaceous formations. These im- 
portant and essentia! facts, admitted by all geologists, and which form 
the basis of the science, are sufficient to establish the existence of 
this law. 

But if it be indisputable when expressed in these general terms, it 
is also true that it is more difficult to Qx its limits. MM. Agassiz, 
S'Orbigny, &e., and numerous palBcontologists after their example, 
extend it to all the subdivisions of the crust of the earth known under 
the name of formations, .such as the Gve or six jurassio stages, the 
five cretaceous stages, the three tertiary stages, &c. 1 believe, with 
them, that the more the science advances, the more will it confirm 
this method of regarding it ; but a complete demonstration can only 
result from a more perfect science, and it is to the illustration of this 
essential point that the principal efforts of paleontologists ought to be 
directed. I have already shewn elsewhere (Paleontology i., 64), 
that a multitude of erroneous assimilations have been made, and I 
believe that the attacks upon this law are very often owing to the 
imperfect determination of fossils, or a bad classification of formations, 
whose limits have been sometimes misunderstood, atii t\iB a\iMiV\'aEi'Mi 
.too gre^x multiplied. In every case, and. whabteveY nva^ \io 'Oa'a 
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opinion adopted as to its oztension, tbia important law appears blV^^ 
unquestionable in its general sense, and it cannot be suriously dis- 
puted if it be discussLd on the fuundatiun where I have placed it. 

I now proceed to the discussion of the theory of aucceaaive ereatuma, 
a discussion which the analysis I Lave made will greatly abridge and 
facilitate. 

The law of the specialty of fossils being established, at least within 
the limila indiuated aboru, and numerous observationii having removed 
all doubt that diiferetit very strongly -marked types have characterised 
certain geological epochs, and are altogether wanting in tho others, 
palceontologists have come to recognise the existence of a certain num- 
ber of distinct faunas, and have endeavoured to explain their succession, 
that is, to give an account of the phenomena which must have oc- 
curred on the globe by leaving those numui'ous itjuiains, eo regularly 
associated, as the marks of their passage. 

The question does not hero relate to a simple generalisation of facts, 
but to hypotheses more or less probable, among which it remains for 
me to shew, that the theory of successive creations is the only one of 
all that have been proposed that is admissible, that in its general 
expression it agrees very well with facts, and that the objections 
brought against it bear, not on its existence, but rather on the degree 
of generality and extensioji which should be conceded to it. 

If we examine all the opinions which have been brought forward 
with the view of explaining ihe cause which has associated fossils in 
the Oi-der we now see them, wo find only lUree worthy of attention. 

The first, that of sueoesmie extinctions, btill supported of late 
years by a skilful anatomist, assumes that all animals have been 
created at once, and that they all lived together on the earth; but 
that various catastrophes (deluges, upheavals, changes of tempera- 
ture, &c.) have successively caused a certain number of species dis- 
appear. Each of these destroyed species has, in consequence, left its 
remains in the formations made before its extiuctiou, and the traces 
of it ai'e wanting in posterior formations. According to this hypo- 
I suGcesaive extinctions, such as those we 
a day, in regard to some species which 
jr will soon do so, from our continentB. 
ts simplicity, is diameLrically opposed to 
tlie entite amount of facts with which we are acquainted. Before 
it could be admitted, it would he necessary that we should find some 
existing species in the formations of the different epochs ; it would 
be necessary that the bones of the maniniifera of the eocene forma- 
tiotia should be mingled with those of species now living — that along 
with the gigantic reptiles of the secondary epoch, we should find the 
present inhabitants of our seas — that the ganoid fishes of the ancient 
formations should be associated with the cycloides and ctenoides — 
that the Silurian and devonian deposits should contain, aloag ; ~ ~ 
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their characteristic foBBila, the ammoniteB and belemnitea of the 
iuraBeic seas, as well as the genera and species which wo find only in 
the tertiary and modern formations ;— it » ould be necessary, in other 
words, that all the facts collected by palauntologists and geologists 

forty years should be considered as null and void. J 

The second theory is that of the transitiott. of species from one into I 

ither. It assumes that the animals of recent epochs have alt de- 1 
Ecended, by direct generation, from the animals of the most ancient 
epochs, BJid that the prolonged modifying action of exterior agents, 
by perfecting or altering a long series of generations, is the only cause 
of the differences that exist between different faunas. This theory is 
founded on some facts which I have referred to above, and it sees, in J 
thecii'vumstonces to which we have traced the power of forming raeea^ ■ 
forces sufficient to explain all the appearances of new types. Its ] 
advocates think that the same agents, whose present action is limited, 
and can produce only slight differences, may have exercised a more 
powerful influence when nature was younger, and in a state of things 
when the constitution of the surface of the globe was more variable , 
&&n it is now. According to these naturalists, the different forni»> J 
tions contain, in their fossil remains, oniy the traces of the state ft(.l 
which organism had arrived at the time when they wore deposited. I 

I shall not here enter into the detailed discussion of a theory I 
which I have already so often combated ; I shall merely state, thiutfl 
the very slight modffications produced in our own day in species bjrl 
the prolonged influence of exterior agents, never exceeding the super- ' 
ficiaJ characters, are just a proof of the insufficiency of the variations 
of these agents to alter essential characters. It is particularly to be 
remarked, that the object is not to explain modiflcations of little im- 
portance, but the existence, at all periods, of numerous types alto- 
gether peculiar ; and that, in order to apply the theory in question, 
H would be necessary to admit that reptiles of the secondary epoch 
have had their ascendants in the fishes of the primary epoch, and 
their descendants in the reptiles, and perhaps in the mammifera, of 
our own epoch. We ought, in such a case, to seek the origin of the 
cycloid and ctenoid fishes of our seas, in the ganoids of the secondary 
epoch, and the forufathere of the latter in the anomalous fishes of 
the primary epoch. We ought to admit that the diverse types of 
mammifera are only transformations, by way of generation, from the 
more imperfect animals which have preceded them, and that ele* 
phantB, rhinoceroses, &c,, are the direct descenda.nts of the pachy- J 
derma of the eocene period. It would, Anally, be necessary that J 
man should took for lua forefathers among some of the supeiii 
types of the animal kingdom. Where are facts to be found which 
justify such bold and extravagant fancies ? Are they not opposed to 
all that observation teaches us P 

There retnains, then, the third theory, that of successive creationg ; 
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but, before defending it, it is neceaaary to attend to a few prel 
nary coDside rations. 

In the firitt place, this theory, which has some times, by a more 
vague, but probably on that very aocoimt a more apt designation, 
been called the theory nf succeesive appearances, ought to be de- 
fined in a very extended Eense. It consists in admitting that at 
certain epochs new bejogs have appeai'ed on the surface of the earth, 
without having the tie of a direct generation with those that went 
before th^ain. The ordinary laws which we recognise in nature as 
now existing, have not been sufficient to account for these appear- 
ances, and the regular series of generations is found to bo replaced 
by otlier facts. In the scientific discussion of this theory, it ought 
not to be complicated by considerations of another order ; besides, 
it is probable that the human mind would seek in vain to account 
for what has taken place at these different epochs, and that it can 
no more comprehend these successive creations, than it can compre- 
hend the first. It is impossible and fruitless to seek to answer the 
question, whether, in these great events, the Creator has produced 
each being by a direct and special intervention, or by tho action oi 
unknown laws manifesting themselves perhaps at certain intervals in 
a regular and uniform manner. 

I may remark, in the second place, that the theory of successive 
creations or appearances has degrees, and may be understood in a 
more or less extended manner. Some admit it in regard to all the 
beings of the same geological epoch, and consequently connect it ia 
an intimate and necessary manner with the law of the specialty of 
fossils. Others admit it only in the case of well-marked types, and 
which have no analogues in the period which has preceded them. 
It is convenient to discuss it first in the second sense, that is to say, 
in its most restricted acceptation. 

Now when put in this manner, this theory appears to me almost 
beyond dispute. If we admit, for example, that elephants have 
lived on the earth only since the middle of the tertiai-y epoch, and 
if we do not choose to regard them as descendants of the palceo- 
therium, or some other type of the eocene epoch, we must consider 
their existence as presenting something instantaneous and without 
direct connection with what preceded it. If we are unwiLling to 
believe that man proceeds from some mammifer by way of direct 
generation, and at the same time admit that he appeared after the 
inferior types, in vain shall we struggle against this theory, or seek 
fur another explanation in the present state of tba science. We 
shall find thousands of examples equally evident. 

It remains for us to shew how far this theory may be extended. 
Ought we to admit that at the end of each geological era aU the 
animals have been destroyed, and that at the commencement of the 
following era an entire fauna has always been created ? This is a 
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ttore difficult quei^tioii, and open to controversy. Let it be always 
■observed, that if we admit tbe theory of successive creations for the 
Fwell-marked types, the extension of this idea to all the beings of an 
epoch no longer presents so great a difficulty to tbe imagination, and 
tliat the principal theoretical objections which may bo made are 
easily refuted, if we allow the necessity of admitting a certain num- 
^^ ier of suoceasi?e creations. Let it be remarked, in the second place, 
^^kthat this theory applied to all beings, forms with the law of the 
^^H^ecialty of fossils a logical whole, and gives an indisputable weight 
^^■^"to the arguments wbicli support both the one and the other. At tho 
^^r same time there are facta opposed to this extension which must not 
^V be overlooked. 

^H 1 have remarked on another occasion (Paleontology i., 91), that 
^B^ the theory of successive and complete creations, accounts well for the 
differences which exist between the different faunas, but it explainfl 
ill the striking resemblances we often find between two successive 
faunas. If, for example, we compare the Turoiiien and Albien* fau- 
nas, in which the greater part of the species are very similar in 
form, although really distinct, is it probable, that all tbe Albien 
species have been destroyed, and then replaced in the Turonien epoch 
by a number of nearly equal species, each of which has analogues in 
the Albien epoch P Have these species any direct bond of connection 
between them ^ This appears to me a point on which little light has 
yet been thrown. The same thing may be said on comparing the 
, different Jurassic faunas, the devonian and carboniferous faunas, the 
difterent tertiary stages, 4n;, Perhaps we ought to admit successive 
creations only in respect to the typos which are without analogues 
^^ in the preceding fauna, and allow to the theory of the transition of 
^^Lapecies some influence in explaining the analogies of successive fau- 
^^Bjias. The decision of these questions belongs to the future state of 
^^Fthe Eoienee, and the numerous facts which palEcontologists are every 
day collecting, tbe exact description of fossils, local geological fau- 
nas, &c., ai-o the necessary bases which will enable future enquirers 
to solve them. 

I shall conclude by remarking, that every time I have appealed 
to facts in support of my views on this subject, I have spoken of 
facts actually known, and am ready frankly to admit tbe authority 
of new facts, even when they are opposed to my deductions. Such 
a. discovery may be made as shall change the face of a science still 
in its infancy, and not firmly established. The bones of man, of the 
elephant, or hon, once found in the ancient formations, would over- 
throw all this scaffolding, and force us, nolens volmts, to reconstruct 
the entire ediSce. But I am fully confident that these facts will 
never present themselves, and the signal and daily confirmation which 
observations, made in all parts of the globe, bring to the laws of 
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pal£Bontol(^y, leads me to belieTe that wo are following the proper 
direction, and if all do not yet go with us, the number of those who 
deviate will diminish every day. — (From Supplement A la Stblio- 
thd-jue Univer. de Geneve, No. xxi., page 23.) 



The Migration of the Ancient Mexicans, and their Analogy 
to the existing Indian Tribes of Northern Mexico. By 
Georoe Fhedebic Ruxtoh, Esq., F.E.S.* Communi- 
cated by the Ethnological Society. 

Where no other data than the vague apocryphal legends 
and rude hieroglyphics of a semibarbarouB people reward 
the researches into a nation's history, it is almost impossible 
to derive even a probable hypothesis as to its origin, or to 
trace even, by such uncertain evidence, the different phases 
which it may have exhibited, in its progress from utter bar- 
barism to comparative civilisation. 

Perhaps in no case is this fact more truly exemplified than 
in the history of the people which are the subject of the pre- 
sent sketch ; and, although a more than ordinary amount of 
talent, diligence, and assiduity have been devoted to bring 
to light and unravel the mass of confusion which native tra- 
ditions and hieroglyphics present to the historians of the 
Mexicans, yet, nothing are we permitted to receive as fact, 
or to affirm as warrantable evidence of any portion of Mexi- 
can history, but the oral traditions handed down to us by the 
earliest writers of the Spanish conquest ; refusing altogether 
such uncertain data as the rude picture-writing, interpreted 
by every one in a different manner, which serves more to 
confuse than throw a light on the interesting subject. 

What, therefore, may be asserted with the semblance of 
truth is simply this, that the portion of Mexico, classically 
known as the Valley of Anahuac, has been peopled by at 
least nine distinct tribes, who succeeded each other in that 
comparatively circumscribed tract, the first of these being 
the Toltecans, and the last (who held it at the time of the 
conquest by the Spaniards) the Aztecs. 
It is probable that, although distinct tribes, they belonged 
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one and the same great naiion. The Toltecans and the 

;teca (who were the first and last of the migrate tribes) 

iHseBHed a similar and nearly equal amount of civilisation, 
which must have been the source from whence it spread inta 
Southern Mexico. 

Of these tribes, it ia only necessary to apeak of the two ' 
above mentioned, aince of none of the intermediate ones ia 
there any information but of the moat vague and uncertain 
character ; and at the same time it must be borne in mind, 
that no part of Mexican history can be adduced as probable 
fact, bnt that the valley of Anahuac lias been peopled by 
different tribes, whose suceeaaive occupancy of the country 
extended over a. space of about 800 yeara, and of whom, it is 
repeated, the first were the Toltecs, and the last the Aztecs, 
or Mexicans of the Conquest. 

Cotemporary with these, the wild and wholly barbarousJ 
people, called Ottomies, hovered on the extreme boundarieJtn 
of the civilised states, refusing to benefit by the example of 
the immigrated tribes, and for the most part engaged in eon- 
fltftnt warfare with them, to recover the lands of which they 
bad been despoiled, 

The Ottomies, then, were probably the aborigines of Ana- 
fauac, and a certain analogy may be traced in their character 
and habits, to the savage tribe of Apaches, who infest the J 
Northern States of Mexico at the present time. 

It ia certain that the Toltecs, as also the Aztecs, cameH 
from the north, and, according to the traditions of the 
people, the Toltecs brought with them a high degree of eivi- 
liaaUon, higher than that possessed by the Aztecs ; but that 
tiie ancient Mexicans had attained to any other than the 
most primitive stage, ia not borne out or warranted by any 
remains which are left in theae daya to direct our judgment. 

The Aztecs are supposed to have inhabited a country north- 
east of the Gulf of California, called by them Azatland ; but 
its exact locality is entirely suppositious. Somewhere about 
•the year 1160 of our era, they commenced their migration to 
the south, and the cause of this movement is equally involved 
obscurity. 
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During this migration they are sujjposeii to have made 
three great halta, tlie first of which was on the Gila, a stream 
which, after joining the Rio Colorado, runs into the Gulf of 
California. Here they remained a considerable period, build- 
ing a eity,.the remains of which are to be seen covering a 
lai^e space ; the walls of buildings and acequias, or irriga- 
ting canals of great depth, are still visible; and immense 
quantities of broken pottery strew the ground. 

The ruins of two other cities, south of the Gila, are as- 
signed as other halting-places during their migration ; and 
these remains are identical with those on the above named 
river. From the great extent of the foundations of these 
structures, and parts of walls which are still standing, and 
which shew that the buildings must have been of extra- 
ordinary size, these remains have been always termed the 
Casas Grandes, or Great Houses. Now, northward of the 
Gila, in the province of New Mexico, and over a vast extent 
of country, extending from the Rio Grande to the main chain 
of the Cordillera, are found, at the present moment, many 
tribes of Indians, who build and inhabit towns and houses of 
the same form as the Casas Grandes of the ancient Mexicans. 
Those dwelling in the valley of the Rio Grande are called 
Pueblo Indians, from the fact of their dwelling in towna, 
whilst beyond the civilised settlements to the north-west, is 
a tract of country inhabited by the Moqtiis, of whom but little 
is known ; but who are reported to enjoy a comparatively 
high state of civilisation, — that is, compared to the barbarism 
of the hunting-tribes. 

It, therefore, appears highly probable that, from this re- 
gion the ancient Mexicans first emigrated ; and it may be in- 
ferred that they sprang originally from the Indians now 
known as Pueblos, or that the latter are a branch of the 
Aztecs, which remained behind at the time of their first great 
halt. At all events, we must look to the country north of the 
Gila, extending to the Great Salt Lake, and bounded on tlie 
westward by the Pacific, and eastward by the Rocky Moun- 
tains, as the locality from whence the Aztecs migrated to the 
south ; for, to the northward of this tract, the salitrose de- 
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sert3 round the Great Salt Lake, and the ban-en and incle- 
ment regions to the north of these agiiin, present a natural 
obstacle to the auppogition, that they could come from re- 
moter regions than the one assigned. 

It is generally supposed that no traces of the Aztecs exist 
northward of the river Gila ; but, in the country of the Na- 
vajos, as well as in that of the independent Moquia, are still 
discoverable traces of their former habitations ; and, as I 
have before remarked, the Pueblo Indians, as far north as the 
valley of Taos, construct and inhabit villages and houses of 
the same form as the Casas Graniles of the Aztecs, retaining 
many of their customs and' domestic arts, as they have been 
handed down to us, and many traces of a common origin. 

In the absence of any evidence, traditionary or otherwise, 
on which to found an hypothesis as to the probable cause of 
the migration of the Mexicans from the north, I have sur- 
mised that it is possible that they may have abandoned that 
region on account of the violent volcanic convulsions, which, 
from the testimony of persons who have visited these regions, 
I have no doubt have, at a comparatively recent period, agi- 
tated that portion of the country ; and from my own obser- 
vation, the volcanic formations become gi-adually more recent 
as they advance to the north, along the whole table-land, 
from the valley of Mexico to Sante Fe in New Mexico. These 
disturbances may have led to their frequent changes of resi- 
dence, and ultimate arrival in the south. 

If their object was to fly from such constantly-recurring 
commotions, their coarse would naturally be to the south, 
where they niiglit expect a genial soil and climate, in a di- 
rection in which they might avoid the numerous and war- 
like tribes who inhabited the regions south of their aban- 
doned country. Thus, we find the remains of the towns built, 
in the course of their migration, in insulated spots of ferti- 
lity, oases in the vast and barren tracts they were obliged 
to traverse, which spread from the shores of the Great 
Salt Lake of the north towards the valley of the Gila, and 
still southward, along the ridges of the Cordillera, which 
stretch far away to the southern portion of the country. 
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And here I may remark, that this infereoce is borne out 
by the fact, that the sites of their ruined towns present, at 
the present time, some of the most barren and unproductive 
spots to be found in northern Mexico, and nearly all are w- 
tuated in volcanic districts, which have every appearance of 
having been disturbed at a comparatively recent period. 

Having thus slightly dra^vn attention to the ancient inha^ 
bitants of Anahuac, and the probable locality Irom whence 
they emigrated to that country, we will see how far we are 
justified in affirming that the Pueblo Indians and the ancient 
Mexicans are descended from one and the same stock. 
Francisco Vasquez Coronado, who was one of the early ex- 
plorers of New Mexico, asserts that, in the vicinity of a river 
which was called " Tegue," there dwelt a nation who built 
houses tbi*ee stories high, and who spoke the same language 
as that used by the Aztecs of the valley of Anahuac. In 
some old MSS. lately discovered in New Mexico, this people 
were supposed to foi-m a kingdom called " Sivolo," to which 
frequent reference is made as being the seat of considerable 
civilisation when compared with that of other tribes through 
whom the travellers had passed on their way to the distant 
north. Fray Ruiz, and Venaliides, both Franciscan monks, 
preached to thousands of Indians who came from the direc- 
tion of this kingdom of Sivolo, and were astonished at their 
docility, and the "extraordinary cultivation of their intel- 
lects." As they do not mention to have met with any dif- 
ficulty in holding communication with this people, and as 
they preached daily to them without interruption, it may be 
taken for granted that the language spoken was intelligible 
to both ; and aa most of the Missionary monks were conver- 
sant with the Mexican dialect, it must have been through 
that channel alone that they conuminicated with the native 
tribes of this remote region. 

These Indians, like the Pueblos of the present day, preferred 
to build their towns and villages on the summits of almost in- 
accessible cliffs, the approach being by means of a zig-zag path 
cutout of the precipitous sides, The bluffs, or mounds of vol- 
canic formotion, called iiiesan by the Mexicans, on account of 
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their tabular form, were invariably selected if in a fertile loca- 
lity. The entire country from the valley of Mexico to that of 
Taos, a. distance of 2000 miles, being more or leas of volcanic 
formation, presents many of these favourite mounda, which 
BometimeB rise isolated in the centre of extensive plains, and 
of extraordinary regularity of outline, having the appear- 
ance of gigantic tables. Others are of pyramidal form, and 
these the ancient Mexicans made use of as bases or pedestals 
for their teocalli or temples, sometimes facing them, or point- 
ing the comers, with solid masonry. These tabular hills have 
been ingeniously described, by writers on Mexican history, 
as artificial structures, rivalling, in grandeur of design, and 
the industry and labour necessary to their construction, those 
monuments of art and human industry, the pyramids of 
Egypt. 

It is generally afGrmed that the Aztecs were not origi- 
nally an agricultural people. That this is an en-or, any one 
who has visited the ruins of their ancient towns on the Gila, 
and in other parts of Northern Mexico, can testify beyond a 
doubt. The remains of ditches and canals, by which the 
com fields were irrigated, are plainly perceptible, and the 
fields themselves can, in many parts, be distinctly traced. 
In the northern portions of Mexico, this is rendered easy of 
detection on account of the absence of timber or brushwood, 
and the consequent bareness of the soil. In the south, where 
the ground is covered by heavy timber, or a dense vegetation, 
nothing but the solid blocks of masonry used in the construc- 
tion of their dwellings are visible to the eye, and any traces 
of agriculture are concealed by the impenetrable jungle which 
covers the country. 

The Indians of Northern Mexico, including the Pueblos, 
appear to belong to the same great family — the Apache, 
froijQ which branch the Navajos, Apaches, Coyoteros or Wolf- 
E^ters, Mescaleros, Moquis. Yubissias, Maricopas, Chiri- 
caquis, Chemeguabas, Yumay-as (the last two, tribes of the 
Moqui), and the Nijoras, a small tribe on the Gila. All these 
speak dialects of the same language, more or less approxi- 
mating to the Apache, and of all of which the idiomatic struc- 
ture ifl the same. What relation this language bears to the 
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Mexican has not been satisfactorily ascertained ; but my im- 
preseion is, tiiat it will be found to assimilate greatly, if not 
to be identical. 

The Pueblo Indians of Taos, Pecuris, and Acoma, are sup- 
posed to apeak the original language, of which the tribes 
lower down the Rio Grande, including the Pueblos of San 
Felipe, Sandia, Ysleta, and Xemez speak a dialect. 

These Indiana are eminently distinguished from the New 
Mexicans, or descendants of the Spanish conquerors, in their 
social and moral character, being industrious, sober, and 
honest, the women being as remarkable for chastity as the 
New Mexicans are notorious for the laxity of their morals; 
indeed, a universal concubinage exists amongst the latter, 
the example of incontinence being set them by the priests, 
who in these remote regions are under no supervision of 
Cbarch authority. 

Although most of the Pueblo Indians are nominally Chris- 
tians, and have embraced the outward forms of the Roman 
Catholic Church, they still cling to the belief of their fa- 
thers, and celebrate in secret the ancient rites of their own 
religion. The aged and devout of both sexes may still be 
often seen on their flat house-tops, with their faces turned to 
the rising sun, and their gaze fixed in that direction, from 
whence they expect, sooner or later, the god of air will make 
his appearance. 

Amongst many of the religious forms still retained by these 
people, perhaps the most interesting is the perpetuation of 
the holy fire, by the side of which these Indians, as did the 
Aztecs, keep a continual watch for the return to earth of 
Quetzalcoatr, the god of air, who, according to their tradi- 
tions, visited the earth, and instructed the inhabitants in 
agriculture and other useful arts. During his sojourn, he 
cansi-d the earth to yield tenfold productions, without the ne- 
cessity of human labour ; everywhere corn, fruit, and flowers 
delighted the eye ; the cotton plant produced its woof already 
dyed by nature with various hues ; aromatic odours pervaded 
the air ; and on all sides resounded the melodious notes of 
singing birds. The lazy Mexican naturally looks back to 
this period as the " golden age ;" and as this popular and be- 
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ificent deity, on Mb departure from earth, promised faith- 
fully to return and revisit the people he loved so well, this 
event is confidently expected to the present day. 

Quetzalcoatl' embarked in his boat of rattlesnake- skins on 
the Gulf of Mexico, and as he was seen to steer to the east- 
ward, his arrival is consequently looked for from that quar- 
ter ; and when the Spaniards arrived from the east, aa they 
resembled the god in the coloui" of their skin, they were ge- 
nerally supposed to be messengers from, or descendants of, 
the god of air. 

This tradition is common to the nations of the far north, 
and in New Mexico the belief is still clung to by the Pueblo 
Indians, who have for centuries continued their patient vigils 
by the undying fire. Its dim light may still be seen by the 
wandering hunter, glimmering from the deep recesses of a 
cave in the mountains, when, led by the chase, be passes in 
the vicinity of this humble and lonely temple. 

Such a striking analogy as that described above almost 
proves the connection of the two people, and this prominent 
similarity, nay, identity of religious rite, is at all events suf- 
ficient evidence to warrant the inference I have drawn, as to 
the community of origin of the Pueblo Indians and ancient 
Mexicans. 

From what pai-t of the Old "World, or whencesoever these 
people passed, from Asia or Africa, into the continent of Ame- 
rica will not be touched upon here ; neither ia it necessary to 
adduce any of the arguments which have been brought for- 
ward to prove the feet of the Mexicans having sprung from 
Asiatic origin. Such arguments, based upon alleged analogy 
of customs and religious rites, having, in the opinion of the 
writer, but little weight or reason attached to them ; for is 
it not natural that the expression of that instinctive religious 
feeling, which exists in the breasts of even the most barbar- 
oua of mankind, should find a vent in rites and ceremonies 
which, however primitive, may yet bear some analogy to those 
practised by civilised people 1 The adoration of a Supreme 
Being, whether invested with the beautiful attributes of the 
Christian's Deity, or the grotesque or horrible power with 
'hich the idolatrous savage clothes his god, may yet take tJie 
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outward form of ceremonies which bear resemblance to each 
other, 

The mind of the savage, however rude and uncultivated, 
seeks to account for natural phenomena by properly attribut- 
ing to a Superior and Omnipotent Being the worli his senses 
assure him could not be effected by mortal hands. 

Feeling towards this mysterious power either most abject 
dread or ualimited adoration and love, he worships him in 
the form which, according to his notions, will be most agree- 
able to the Deity ; and whetlier in the costly sacrifices of the 
ancient Mosaic creed, the ostentatious forms of Christian 
worship, or in the humble votive offering of the primitive 
savage, who blows to the Great Spirit the (to him) costly of- 
fering of the first exhalation of the fragrant tobacco, the 
spirit of the rite is still the same. 

But who would argue from this that the Choctaw, who 
offers the first puff of his kinnik-kinnik as a sacrifice to the 
" Great Spirit,'' is descended from the followers of Moses, 
who rendered up the costly bumt-offerings of their rams and 
goats, and osen. 

The holy fathers, however, who first visited Mexico, went 
beyond this, and recognised in certain rites of Indian ido- 
latry, an analogy to the sacraments of baptism and the 
holy Eucharist. The cross, the sacred emblem of their faith, 
was also beheld, according to these devout men (who were 
BO strong in faith as to see what otherwise was denied to 
common sight), raised in the heathen temples of the Aztec, 
and worshipped with as much zeal as in the churches of their 
own land ; such crosses having, in fact, been erected by the 
early Spanish conquerors, who left in their path the holy em- 
blem, as an authority and warrant for the deeds of bloodshed 
and rapine which everywhere marked their pi-ogress on the 
soil of Mexico. 

Indeed the accounts of the Monkish historians of the Con- 
quest, as well as of the other Spaniards who have written 
upon Mexican history, if not entu-ely fabulous, must yet be 
received with caution and distrust, and inno case reliable as 
authority. The Pueblo Indians, who are the original inha- 
bitants of New Meiico, are the most industrious portion of 
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ri&e population, and cultivate the soil in a higher degi-ee than 
the civilize*! descendants of the Spaniards themselves. They 
number about 12,000, without including the Moquis, who 
have preserved their independence since the year 1680. 

Their houses are constructed in a most singular manner, 
being of two, three, and even five stories, without doors, or 
other external communication than by a trap-door in the 
azotea or flat roof, which is reached by means of ladders. 
One wall surrounds the different dwellings, and the entire 
village is contained in one of these buildings, and nnder one 
roof. 

Of similar construction appear to have been the houses on 
the Gila and elsewhere, which are supposed to have been 
built by the ancient Mexicans in their migrations to the 
south. 

In physical conformation, these Indians vary but in a slight 
degree from the Prairie tribes, being perhaps a little more 
inclined to corpulency, with the muscles of the arms and legs 
more strongly developed, owing to the severer labour which 
the former are engaged in. Indeed the physical organisa- 
tion of the Indians, from the lakes of the north to Patagonia, 
differs so little as to exhibit but a modification of physical 
feature, apparently caused by climate and localisation. 

The dress of the Pueblos is a mixtui-e of the ancient cos- 
tume with that introduced by the Spaniards. A tilma, or 
small blanket coat, without sleeves, is worn over the shoulder, 
and their legs and feet are pi-otected by leggings and niocas- 
sins of deersliin or woollen stuff. 

Their heads are uncovered, and their hair long and uncon- 
fined, save the centre or chivalrous scalp lock, which is usually 
bound with gay coloured ribbon. 

The women's dress is the same as that of the wild Indians 
of the Prairies, being a robe of finely-dressed doeskin, ge- 
nerally covered with a bright-coloured blanket, or mantle of 
cloth. 

It has been said before that the Pueblo Indiana refuse to 
celebrate their ancient religious ceremonies in the presence 
oS strangers, and that ostensibly they coufuiTn to the Roman 
GaUioIic Church, It is not, however, the less certain that 
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tliis seeming abjuration of the idolatry of tlieir fathera, is 
alone for the purpose of conciliating their conquerors, and 
in order that no hindrance or molestation should be offered 
to the observances of their secret faith. 

Like the Aztecs, they have their high priests, so called at 
least by the exaggerating writers of the Spanish Conquest, 
but which functionaries would be better known to all conver- 
sant with the American Indian, as " medicina or mystery 
men ;" the " Obi" of the African negro. 

Indeed if all the erudite historians, who have so elaborate- 
ly worked up into the most interesting romance the meagre 
materiiils afforded by Mexican history, had so simplified their 
work as to write only that which they conscientiously be- 
lieve to be true, or in other words, had called tilings by their 
proper names, instead of being puzzled and mystified at the 
strange anomaly of civilisation and barbarism exhibited by 
the ancient Mexicans ; if they had been described to be 
what in truth they were, and no more, a tribe of Indians 
dwelling in lodges of atone, and living by agriculture, we 
should be the better able to appreciate their real state, and 
to draw a comparison between the pomp and glory of the 
Court of Montezuma, emperor of the Mexicans, and the same 
regal splendour displayed at the present time in the Medi- 
cine Lodge of Tum-ga-cosh or Buffalo Belly, the chief of the 
mighty nation of the Comanclie. 

Pray Augustin Ruiz and Venabides visited New Mexico 
as early as the close of the sixteenth century (about the year 
1585), and they declare that upwards of a million of Indians 
sought baptism at their hands, impelledby the commands they 
had received from a white woman, who had for many years 
been preaching amongst them. It seems that on a rosary 
being presented to some of these Indians, on which was a 
medallion bearing tlie effigy of some female saint, they im- 
mediately recognised the robes in which she was represented, 
as being of the same form and colour as those worn by the 
female who had instructed them, and who made her appea- 
rance from the direction of the Moquis country. 

It is singular that the Moquis are called by the American 
trappers and hunters, who visit their country in the course of 
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theii* adTcnturous expeditions, the " Welsh Indiana." It is 
a. common belief in Uie United States, that the first dis- 
coverers of North Amei'ica were Prince Madoc and his Welsh 
followers, and that their descendants still exist in some un- 
explored part of the continent. The hunters and trappers 
found their supposition on this fact, that the Moquis are 
much fairer than the other Indians, and have many indivi- 
duals among them who are perfectly white, with light-coloured 
hair and eyea, which is accoiinted for hy the frequent occur- 
rence amongst the Navajos, and probably the Moquis of 
Albinos, with the Indian features, but light complexions, eyes, 
and hair. 

In connection with this, I may mention a very curious cir- 
cumstance which happened to me, and which tends to shew 
that there is some little foundation for the belief of the trap- 
pers, that the Moqui Indians are descendants of the Welsh 
Prince and hia followers. 

I happened, very recently, at Fort Leavenworth, on the 
United States frontier, to enter the log-hut of an old Negro 
woman, being at the time in an Indian dress, over which 
was thrown a Moqui or Navajo blanket. The old dame's 
attention was called to it by its varied and bright colours ; 
and, after examining its texture carefully, she suddenly 
exclaimed, " That's a Welsh blanket, I know it by the 
woof." She had, she told me, in her youth lived many 
years in a Welsh family, and in a Welsh settlement in Vir- 
ginia, or one of the southern states, and had learned their 
method of working, which was the same as that displayed 
in my blanket. The blankets and tilmaa manufactured by the 
Navajos, Moquis, and the Pueblos, are of excellent quality, 
and dyed in durable and bright colours ; the warp is cotton, 
filled with wool, the texture close and impervious to rain. 
Their pottery is the same as that manufactured by the ancient 
Mexicans, painted in bright patterns, by coloured earths and 
the juice of several plants. In the countryof the Moquis are the 
remains of five cities, on the sites of which they still inhabit 
the villages, said to be the same in form as those constructed by 
thePuebloa. The names of four of these are Orayxa, Maaanais, 
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JoDgopai, and Gualpi. The fifth is doubtful. Some of the 
villages of the Pueblo Indians are -wery curiously located 
on the summits of almost iuaccessible c\\S» ; Acom4 and 
another, now in ruins, near the Pueblo of Sun Felipe, are 
thas situated ; but the most extraordinary building is tliat 
of the Pueblo of Taos, on the northern side of the valley of 
that name. It is built on a small stream, which divides the 
building into two equal portions, and is composed of seven 
stories, decreasing in breadth as they ascend, so that the vast 
hill has a pyramidal or telescopic appearance. The founda- 
tion covers an extent of 370 feet in length, by 150 in width, 
divided into several compartments, two rooms forming, as it 
were, the thickness of the walls, the outer of which, in each 
story, is generally inhabited, the other being used as a 
granary. A small window lights the apartment, to which the 
only commuoication is by a ladder through a trap-door in the 
roof. 

In the centre of the building, on the ground-floor, is a large 
council-hall, where, under the presidence of their cacique or 
chief, they meet to transact the municipal affairs of the tribe, 
and where, more than once, plots have been hatched and ma- 
tured, which have subverted the government of the incapable 
Mexicans. 

In the numerous insurrections, raised and conducted by 
the Pueblo Indians, they have invariably considered it the 
best stroke of policy to strike at once at the very head of the 
obnoxious government ; and, in nearly every instance, have 
carried out their plans by massacring the governor of the 
province. 

But the other day, they rose against the Americans, who 
had taken possession of New Mexico, without opposition, 
and surprising the governor (a gentleman named Bent), 
whilst in the village of Fernandez, a few miles from the 
Pueblo of Ta,os, murdered him in the moat savage manner. 

A few days after this, the American troops attacked the 
Pueblos, and after killing several hundred of its Indian defen- 
ders, levelled it to the ground. 

It has been said that the singular perpetuation of a holy 
fire by which the ancient Mexicans watched for the return 
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^faf the god Quetzalcoatr is also observed by the Pueblos. 

' This rite was originally confined to one tribe and one lo- 
cality, to which the devout of the different nations, even 
from the distant regions of the Mocjuis, are reported to have 
bent their steps in pilgrimage. This favotired tribe and 
" holy city" was that of '* Pecos," situated on the stream 
of that name, about thirty or forty miles from the present 
Santa F^. 

tHere, in a deep and obscure vault, the sacred fire was 
watched, and carefully tended by a class of Indians who were 
consecrated to the task, and here for ages it smouldered in a 
brazier of stone ; the same fire which the Mexicans affirmed 
had been kindled from a spark stnick by the hand of Quetzal- 
coatl' himself, during his memorable sojourn on the eaHli, 

I and which, with patient care and devout vigils, the Indian 
hopes to keep alive until his return. 
A few years since, the tribe became extinct, and the 
•' Pueblos" of Pecos being abandoned, the sacred fire was 
carefully removed by the neighbouring Indians, and conceal- 
ed in a secret cave in the mountains, where it is now pre- 
served. 
A curious feature in the internal government oF the Pueblo 
communities is a system of police, for the purpose of pre- 
Berving domestic tranquillity, and especially charged to guard 
against and punish acts of immorality on the part of the 
younger of both sexes. "When the act of intercourse is 
proved before the head chief, the delinquents are immedi- 
ately compelled to marry, and if adultery be added, the 
penalty is corporeal punishment, and, if an aggravated case, 
expulsion Irom the tribe. Unlike all other Indian tribes, 
professed prostitutes are unknown amongst the Pueblos, 
which fact is the more to their credit, with the demoralising 
mple of their civilised neighbours ever before their eyes ; 
Jlndeed so proverbial is the chastity of the Pueblo women, 
L'that the New Mexicans, when they wish to describe one of 
1 tlieir own countrywomen aa being correct in her morals, 
[ Bay, " Es Puebia," she is a Pueblo girl, or she is an Indian 
\ in virtue. 
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They are celebrated for hospitality, and aa faithful friends 
as they are bitter and implacable enemies ; but, surrounded 
as they are by a vitiated and but setni civilised people, op- 
pressed for three centuries by grasping and tyrannical govern- 
ment, and existing in a> country to which nature has accorded 
but few advantages, either of soil or climate, we see in the 
primitive and barbarous character of the Pueblo Indians of 
New Mexico much more to admire tfian to condemn. 



Account of an Extensive Mud-Slide in Ike Island of Malta. 
By A. Milward, Esq. (With a Plato.) Communicated by 
the Author. 

Recent researches upon the phenomena of glaciers have 
shewn the existence of certain analogies between the motion 
and other characteristics of those bodies and those of viscous 
Suids. Various experiments were made to ascertain the 
peculiarities of motion of such fluids, more particularly with 
reference to internal structure, and its manner of formation ; 
and, hy the use of different coloured layers of viscous matter, 
that structure has heen shewn to hear a remarkable resem- 
blance to the ribbon structure of glaciers. 

The phenomena attendant upon the motion of viscous fluids 
became thus, as it were, a part of tlie subject ; and any par- 
ticular example, besides its own individual interest, derives 
additional importance from the light which it throws on a 
new and beautiful investigation. 

The writer is not aware of any recorded example of the 
motion of viscous fluids on a lai'ge scale : Experiments can 
only be carried out on a small scale. Under this impres- 
sion, lie considered that a detailed account of an extensive 
mud-slide which carae under his notice in the Island of Malta 
might be worthy of notice. The occurrence of another mud- 
slide, on a small scale, has suggested an explanation of some 
of the phenomena of the first. 

It is the object of the present paper to describe — 

lat. The nature and appearance of the principal mud-slide. 
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in the Island of Malta. 

illustrate, from a compariBon of the tv 
pies some of tlie peculiarities of the first, and their analogy 
the phenomena of glaciers. 

1. Previously to the autumn of 1846, a large quantity of 
lud, dredged up from the head of the Great Harbour of 
aletta, had been deposited on some nearly-level ground, 
beneath a line of loiv cliff which originally bounded that part 
of the harbour, and in the immediate vicinity of a large tank. 
The mud is of an alluvial character, containing shells and 
Bome small stones. From certain indications it would seem, J 
lat the mud — either fcom being so placed originally, or from! 
previous motion — covered nearly the same extent of groundJ 
(that is to say about two acres) which it does at present* I 
The slide that I am describing consisted in the ilow of thtfl 
main body of the mud, which was piled up on the right to^T 
wards the sea, over the lower parts on the left. The autumnal-fl 
raiua appear to have thoroughly soaked this mud, previously i 
.dry and hard ; and, the tank being full, the superfluous wate 
'iiich was turned off desctnded over the cliff, and increased 
le semiliquid state of the deposit.* 
The result appears to have been, that the upper parts ( 
le mud collected in a large heap near the sea descended-J 
:adually on the land side, and in some places passed be* J 
ind the original boundary. Six distinct streams, of differenti 
,es, seem to have descended in this manner from the samV 
igin. Their separation appears to have been caused by' 
the difference of resistance and level in the surface of the 
dry mud over which they flowed. In several places the dark 
dry mud of the original surface may be seen separating the 
streams, and may be distinguished on the drawing by its 
deeper colour. From the elevation of the new streams, these 
old portions now appear as troughs of irregular form and 
Face, and arc somewhat drawn and contorted by tho) 
lotJon of the streams on either side. In some cases the olchi 
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pftrt is covered, and the ailjacent Btreams press against each 
other. 

These six streams may ho considered as nearly independent 
of one anoUier ; their enrfnce is an inclineil plane, varying 
in its inclination at different points. The part where the 
flow commenced is usuaUj the steepetit : but in one instance 
(No. 6) this is not the case ; the slope ia there nearly the 
same throughout. Five out of the six streams present the 
singular appearance of curved bands, distinguished by being 
alternately dark and light in colour. These are best seen 
from a height when the sun is shining brightly upon the 
mud, and especially if the light fall obliquely. Upon exami- 
nation, it is found that these curved bands are made apparent 
by the fact of their being composed alternately of rough and 
smooth mud. The smooth mud reflects the light more readily 
than the other, and thus appears of a lighter colour. 

The rough bands are sligiitly the highest in the example 
before us, and are most broken up with cracks and crevasses. 
It will be observed that one of the streams (No. o) is free 
from these bands: In the others their breadth varies from 
about three to six feet. The cracks or crevasses, witlr 
which the surface is broken up, are of course very irregular; 
but I think they may be classed under two heads, viz., those 
which are at right angles to the direction of the curves, and 
those which follote that direction. This remark applies to 
both the rough and smooth parts, but in the latter there is 
less confusion, and the crevasses are much further apart. 
In some places the one class of fissures prevails the most, 
while in some the other class predominates. Fissures of the 
first sort are seen prevailing in No, 3; those of the second 
class in No. 6. At the lower extremity of each flow, the 
mud is much more broken up than elsewhere ; and when the 
concenti'ic bands become indistinct, the cracks or crevasses 
are chiefly in that direction. When the mud has been very 
wet, and the flow steep, it is sometimes broken up by cracks 
into much more minute divisions ; but this is not always the 
case, and was observed by mo when the wetness seemed 
confined principally to the surface. Sometimes when the d 
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1 18 not parti c 111 ai'ly steep, mud which has been very wet 
I be found the smoutheat and least cracked. 
The curved bands appear to be most completely developed 
in an intei-mediate interval between the origin and the termi- 
nation, and also to be widest at that part, An increase in 
the inclination of the stream appears to break up the curved 

■ bands and cause them to become confused, and separated 
into narrower bands, as at A, No. 3, in the drawing. 
I regret that it was not in my power to procure transverse 
and longitudinal sections of any of the streams, so as to 
show the internal structure, and determine whether the dis- 

•tinction of rough and smooth bands obtains to any extent 
h^low the surface. 
2. It is proposed, in the second place, from a comparison 
of the example which has just been described with another 
mud-slide, to illustrate the peculiarities observable in the 
drawing, and their analogy to the phenomena of glaciers. 

The first and main peculiarity which I would observe is 
the existence of curved bands of rough and smooth mud 
alternating. 

In the spring of the present year, I had an opportunity of 
examining another mud-slide, also on the borders of the 
Great Harbour of Valetta, but of smaller size, and in a dif- 
ferent stage of development. In this case the moisture must 
hare been derived almost exclusively from the rain, and not 
as in the other instance, from the auxiliary overflow of a 
tank. In the _/?f(i( glide the surface of the mud formed a con- 
tinuous slope, and was not raised in ridges ; the rough bands 
were very slightly higher than the smooth ones. In the 
second case there were the same bauds of rough and smooth 
mud (much less deiined, it is true, hut still apparent), but 
here the rough bands were raised a foot and a half or two 
feet, so as to form ridges, waves, or wrinkles, swelling 
and falling over. This evidently resulted from the manner 
in which the mud had flowed, and the experiments which 
■■ liave been made upon viscous fluids seem to shew the occur- 
^V fence of similar wrinkles, except that they are less regular 
^Kmnd distinct. I do not, however, pretend to explain how 
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these wrinkles arc formed, or what law they follow. Varia- 
tion of consistency in the mud, arising from atmospheric 
changes, or other causes, may be supposed to have some 
effect ; but the evident approximation to a certain regularity 
in the alternations of bands, would seem to point to some 
more regular agency. 

If we may judge from the ahsence of bands in No, 5 on 
the drawing, which ia distinguished from the other streams 
by having no eteep flow at the commencement, the steepness 
of the first descent may be connected with the phenomenon. 
However this may be, the occurrence of these ridges in the 
second example is a fact, and they have every appearance of 
being a general phenomenon, not dependent on local pecu- 
liarities of resistance or obstruction. 

Upon examination of the second example, it appeared clear 
to me, that the smooth mud owed its finer quality in a great 
degree, if not wlioUy, to the drainage water from the ridges 
above, holding in suspension the finer particles. The water 
naturally deposits this fine matter on the leas-inclined inter- 
vals ; and thus the intervals between the ridges become 
smooth at the expense of the latter, which are left com- 
paratively rough. 

I am of opinion that in the first slide the extreme satura- 
tion of the mud, arising from accidental circumstances, 
allowed the surface to subside into a slope, so as to conceal 
the mode of formation. 

It is not at all impossible, that a subsidence may take 
place in the second mud-slide also ; for on thrusting my stick 
through the upper crust, which had been dry for some two 
months, I found on withdrawing it, that the water dripped 
from its extremity. It cannot be expected to subside en- 
tirely, as it never could have been so wet as the mud of the 
first slide. 

2. The second peculiarity which I have to rem;irk ia the 
appearance represented at d on the drawing, in the stream 
numbered 3. The curved bands arc here seen to be broken 
up on account of the steepness of the descent ; and yet be- 
low, when the angle of elevation diminishes, they reappear 
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even more distinctly than before. The same fact is ob- 
servable in tlie ribbon- structure and dirt-banda of glaciers. 

3. The third peculiarity which 1 would mention is the 
effect of obstruction very distinctly manifested in the same 
stream, No. 3, 

The liquid mud appears to have pressed against the old 
and comparatively dry mud (c), and to have bt'en thus forced 
to change its direction, and curve round to the right as shewn 
in the drawing. The part of this curve furthest removed 
from the pressure (a) still retains its concentric bands, while 
the nearer portion (fi) is altered in character ; and the cracks 
or crevasses (which are here very numerous), assume a direc- 
tion more in accordance with the course of the stream. The 
old mud(C\ over which the new stream does not extend, has 
been forced by the pressure into wave-like ridges; and that 
when it was not in so liquid a condition as the new stream, 
— a fact evinced by the different character of its surface. I 
^ay remark, that the waves or ridges last referred to are 
fyery different from those occurring in tlie second mud-slide. 

4. The cracks or crevasses are a fourth peculiarity ; but 
of these I can say little more, than that they correspond, as 
far as they go, with those which traverse the glacier.s. Re- 
marks which 1 have already made, and an examination of the 
drawing, will shew that on steep inclines, and nnder the 
effect of pressure, correspondiufr analogies ai'e also apparent ; 
as well as at the extremities of the streams in the mud-slide 
and glacier. 

5. It may be permitted, in theiifth and last place, to draw 
attention to the different states of fluidity observable in the 
different parts of the mud-slide ; and the difference of motion 
resulting therefrom. It seemed to me very probable that al 
first the upper part of the mud, even some time after motion 
has commenced, is in a more saturated state than the lower 
parts (I know that this was the case in one instance) ; and 
that it tends in consequence to flow down over its own in- 
ferior layers ; so that the lower parts move more slowly, not 
only on account of their friction along the ground, but also 
from their inferior state of fluidity- It is possible, that this 

lay be instrumental in the formation of the concentric bands ; 
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but there are not at present sufficient data for investigating 
the effects of any such difference of viacoua nature. After 
the surface has been lung dry, experience shews that tlie 
lower parts may be very wet, and leads us to conclude, that 
the establishment of' an cqnilibrium does sometimes result 
from that fact. It is matter for investigation and discussion, 
how far this and the preceding remarks may, or may not, be 
applicable to glacial motion. I trust that the careful illus- 
tration of an actual phenomenon — important in itself and in 
its bearings — may be found of sufficient interest to justify 
me in having thus trespassed upon the time and attention of 
the Section- 



An Altempl to SUistrate the Origin of " Dirt-bands" in f!la- 
ciers. By A. MiLWARD, Esq. Communicated by the 
Author. 

It will be remembered, that Professor Forbes, in his inte- 
resting work on the Glaciers of the Alps, describes the " dii-t- 
bands" to be nothing more than curved bands of porous ice, 
the surface of which affords a readier receptacle to the drift 
of the glacier. He found the dirt to be superficial, and merely 
an indication that the glacier is made up of two kinds of ice, 
the one more porous than the other ; so that the dirt lodges 
in the one more readily than in the other. The question to 
be determined is, how we are to account for the existence of 
the different kinds of ice thus regularly alternating. The dirt 
being merely accidental to this subject of inquiry, it will be 
better to speak of the dirt-bands, and the intervals between 
them, as the alternating bands of porous and compact 



The dirt-bands are found to follow the direction of the hy- 
perbolic curves marked out by the outcrop of the structural 
planes, — known by the name of the ribbon-structure. The 
ice forming the dirt-bands is made up of that structure, in 
the same way as the other ice ; and depends, of course, upon 
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those lawB in obedience to which the ribhon-Btructure orip- 
nates. For this reason, the curve of the bands is, like that 
of the stmctiire, found to be elongated low down the glacier, 
and compressed as we approach its source. We have thus 
only to account for the existence of bands of different kinds 
of ice, the form of cwrve of those bands being explained in the 
same way as that of the ribbon-structure. 

It may be observed, that the superior diatinctnesa of the 
dirt-bands, as we proceed lower down the glacier, is not ne- 
cessarily an evidence that the bands of porous and compact 
ice are there more decidedly developed, but only that they 
are more distinctly apparent. And this, I imagine, arises 
from the fact, that the lower ice has been washed over for 
years ; and thus the pores have become more discoloured by 
the deposit of drift, than the pores of the corresponding 
porous ice above. 

It was the remarkable similarity of the alternating bands 
on the mud-slide already described, to the " dirt-hands" on 
Professor Forbes' map of the Mer de Glace, that induced me 
to take an interest in the matter, and make a drawing of the 
phenomenon. In the first instance, the curved bands were a 
mystery to me ; and I could not venture to found any argu- 
ment on a mere analogy of appearance. The second mud- 
slide, however, seemed to shew me another step in the pro- 
cess ; and, having explained the one from the other, I was 
led to ask myself whether the phenomena, to which one class 
of viscous fluids appeared to be subject, might not be com- 
mon to another ; — in other words, to a glacier. 

In our first mud-slide we observe, first, the occurrence of 
carved bands : and, secondly, a difference of consistency in 
those bands. Our second mud-slide shews the origin of those 
curved bands, as far as mud-slides are concerned, to be the 
previous existence of ridge or wrinkles. Turning, on the 
other band, to the glacier, we find curved hands of different 
I conBisteney and similar appearance, which I have called re- 
latively bands of porous and compact ice. 

We may then iairly ask, — If, in one species of viscous flnid, 
lltemate bands are derived from pre-existing ridges, why 
ihould not analogous bands in another species of viscous fluid 
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give rise to a prima facie presumption, that ridges are to te 
looked for in an earlier stage of that viscous fluid also 1 Is 
not the analogy just ho far strong enough as to induce us to 
examine whether there is any trace of such ridges or waves ; 
and, if so, whether their correspondence with the alternations 
of porous and compact ice is suf&cient to account for the lat- 
ter? 

It is evident that such ridges or waves, if they do exist, 
must he very slightly marked, or they would not have been 
overlooked ; but then, it is to be remembered, that the dif- 
ference between the two kinds of ice is aho very alight, — in 
Pact, only barely apparent. It will be useless to look for 
them at the lower parts of glaciers, as they will have disap- 
peared under the effects of atmospheric and other action 
through the lapse of many years, which will have degraded 
any existing ridges, just in the same way as in the case of 
outcropping strata. 

There is also a tendency to the establishment of an equili- 
brium as to elevation, to say nothing of the disturbing effect 
of the lateral friction. It is, therefore, towards the head of 
the gla,cier, where the true glacial structure commences, that 
we are to look for such ridges : the best time, also, will be at 
the commencement of summer, after the disappearance of 
the snow, and before the confusion of the surface occasioned 
by the Bun's influence. 

1. It has been suggested to me, that in the case of the 
mud-slide, there may be an original difference of consistency 
in the bands of mud, which is only increased by the action of 
the drainage water ; and that the ridgea and intervals are 
theoutcroppingof these beds which compose the mud- stream, 
If there be such a tendency in viscous fluids to separate into 
beds of different consistency, such a difference of consistency 
may exist in glaciers, although the actual ridgte may never 
be sufGciently developed to be apparent. Such a peculiarity 
of viscous structure would account for the bands of porous 
and compact ice, whether the ridges be found or not. 

At present, however, we have no proof oi such an internal 
structure, and may therefore dismiss it. 

2- If, however, ridges or waves are found to exist, the case 
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^V becomes precisely aTialogoiis to that of the mud-slide : T]ie 

^m lower extremity of each vidge will be more broken up than 

^f the other parts, just as we see the ridges and lower extre- 

m.ities of the several mud-streams to be broken up and more 

porous. From these high and broken parts, the water will 

drain and saturate, to a greater extent, the surfaces below. 

I The ice thus saturated will become, by the action of frost, 
more compact than the rouglier ridges. This fact, that sa- 
turated ice produces the most compact glacier, appears to 
have been already assumed (either from experience or other- 
wise), in the explanation which is given of the formation of 
the transparent blue bands of the ribbon -structure. An ob- 
jection to which this explanation is open, will be found in 
the very different width of the porous and compact bands on 

I the glacier ; whereas in the mud-slide they are nearly equal. 
In any case, however, it seems that there is suf&cient 
ground why we should look for such ridges or waves ; but at 
the same time, it is quite possible that they may be proper 
to a peculiar condition of viscous matter, to which claaa the 
glacier does not belong, or it may be that special resistance 
and obstruction prevents the development of such peculia- 
rity in the ease of glaciers. If this be so, the direct ana- 
logy between the glacier and the mud-slide in this respect 
vanishes. 
3, From the manner in which the second mud-slide ex- 
plains the first,— depending, it will be remembered, on the 
drainage of water altering the character of the mud, — another 
deduction may, I think, be drawn as applicable to glaciers, 
although not exactly in the same way. Tlie result to which 

II am about to draw your attention must, I thinli, have a real 
existence. It is a result to which the dirt-bands may be the 
indication, or it may have passed altogether unobserved. 
We find at the heads of most glaciers, where the neve is 
passing into ice, and the body assuming its normal form and 
construction, that there are steeper elevations, from which 
the nev^ descends, and frequently ice-cascades. The glacier 
is in these parts, on account of the abrupt descent, very 
much broken up, and often impassable. Now it appears evi- 
dent, that, at the foot of these slopes, the water which has 
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pasBed more quickly down them will nccumulate to a greater 
extent than if there had been no elevation behind, on account 
of the change of inclination. Now. during the Bummer 
months, the sftturation thus taking place will be greatest, 
because of the large quantity of water then coming down. 
At this period of the year, likewiae, the motion of the glacier 
is also greatest, and a large advance of the satm-ated body 
occurs. This, during the winter frosts, is consolidated, and 
formed, I imagine, into more compact ice than would have 
resulted from less saturated material. 

On the other hand, in the winter months, that part of the 
glacier at the foot of the upper slopes, or ice-cascades, will 
be less saturated, as the surface of the whole glacier is tlien in 
a state of comparative rest, in consequence of the diminished 
eflfect of the sun's rays in thawing the surface of the n£ve. 
At this time, also, the glacier moves with far leas rapidity ; 
and so the quantity of glacier in a less saturated state thus 
moving on, will be considerably less than that advancing 
during the summer. In consequence, also, of its being less 
saturated with water, it will, after consolidation, be less com- 
pact than that which moved forward during the summer. 
Viewed in this light, the foot of the upper slopes, or ice-cas- 
cades, may be considered as a kind of laboratory for the ma- 
nufacture of alternate bands of compact and porous ice, — the 
foniier made during the summer, and tlie latter in the winter 
months. Thus, if my theory be correct, a wide baud of com- 
paratively compact ice, and a narrow band of porous ice, will 
be annually formed and added to the glacier. 

If these alternate bands be considered as identical with the 
porous and compact bands to which the dirt-bands belong, it 
follows, that the porous bands, during the progress down the 
glacier, become apparent by the absorption of the drift, which 
is washed over the surface, and their distinctness increases 
with the length of time during which they have been sub- 
jected to the drift. 

Thus the wide compact band answers to the interval be- 
tween the " dirt-bands,'' and the narrow porous band to the 
"dii-t-band" itself. The one owes its formation to the 
mer, the other to the winter. 
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It will result also from this theory, ihat the breadth of the 
" dirt-band" aud interval, taken together, should equal the 
annual advance of the glacier. And this appears, from obser- 
Yation, to be the actual case. We might also expect the re- 
lative breadth of the dirt-bands and interval to approximate 
I towards the proportion of the winter and summer mean gla- 
I cial motion. There may, however, be causes, arising from 
I the positions and proportions of the lower and upper slopes 
at the source of the glacier, which would disturb this pro- 
[ portion between the two bands, even more than they would 
I alter the relation between the two bands taken together and 
the annual glacial motion. 

It is with the greatest dif&dence that the writer would ven- 
ture to submit, that a prima facia case has been made out 
for three subjects of inquiry. 

1*?, Whether there are indications of the existence of wide 
Btructnral bands (of which the bands on the surface of the 

i mud-slide ore the outcrop) in viscous fluids and glaciers. 
2d, Whether there are any traces in the upper parts of 
glaciers of ridges or waves answering to the ridges occurring 
on the mnd-slide. And, 

3rf(?, Whether the saturation at the foot of the upper slope, 
which must theoretically exist, is practically effective, so as 
to cause the alternate bands of porous and compact ice, in 
the manner which I have endeavoured to describe. 



Fifteenth Letter on Glaciers; containing Observations on the 
Analogies derived from Mud-Slides on a large Scale, and 

I from tome processes in the Arts, in favour of the Viscous 
Theory of Glaciers. Addressed to the Rev. Dr Whewell 
by Professor FoHBES. (With a Plate.) Communicated by 
the Author. 
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IMt dear Sir, — It is considerably more than a year since 
you did me the favour to communicate to me the interesting 
drawing and remarks by your friend Mr Milward, on a mud- 
slide on a large scale, which had come under his observation 
at Malta, and which led him to notice some interesting ana- 
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logieB with the Btructure of glaciers. Again, last AugOBtf 
you commuQicated Bome farther rfflectiona andobservationa 
by Mr Milward, and you invited me to send any remarks on 
the same subject which occurred to me, to be communicated, 
along with Mr Milward's papers, to the meeting of the Bri- 
tish Association. I sent yon, on the llth of August, a let- 
ter, the chief parts of which I shall embody in this one, but 
which was not read at Swansea, in consequence of the pres- 
sure of business in the Geological Section, which barely ad- 
mitted fas T afterwards heard) of Mr Milward's papers being 
read, and consequently no discussion took place. Since that 
tjme, Mr Milward, before returning to Malta, was kind 
enough to place his papers at my disposal, which I then of- 
fered to Professor Jameson for publication in his Jour- 
nal, which he accepted, and now allows me to add my re- 
marks on the same subject, which I address to you, as 
having been the introducer of Mr Milward's facts, and as 
having first desired my opinion with regard to them. 

The phenomena pi'caented by mud-slides on a large scale, 
are not now studied quite for the lirst time. About two 
years ago, I obtained a French work, entitled, " Recherches 
Experimentales sur les Glissements spontanes des terrains 
argileux, pur Alexandre Collin, Ing^nieur des Ponta et 
ChausBces." Paris, 1846. 4to. This interesting work, illus- 
trated by plates, contains no allusion to the subject of gla- 
ciers ; — ^the phenomena of mud-slidea being considered solely 
in an engineering point of view. The principal object of the 
work is to investigate the form of the surface of sliding, 
which separates tlie solid from the moving soil of railway 
cuttings, embankments, and the like. That subject is not 
particularly connected with the one before us ; but M. Oollin 
has, at the same time, presented us with excellent and de- 
tailed sections of land-slips, the mere inspection of which re- 
calls forcibly the outline of glaciers, and, although evidently 
unaware of my theory of the latter, his remarks confirm, in 
a very satisfactory way, several of my anticipations respect- 
ing the internal movements of viscous bodies. Thus, in the 
transverse section of an embankment of the Paris and Ver- 
sailles railway (Rive gauche), Plate III., tig. 1., we find the 
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original declivity of forced earth, denoted by the dotted 
line, remodelled by the slide over the surface DFE into 
tbe bulged form FGH. which recalls at once the termi- 
Tkal section of a glacier. In fig. 2, again, we have a simi- 
lar phenomenon, observed at Cercey in Burgundy, where 
the mass has been more solid, the swelling of the sur- 
fiice lesB continuous, and transverse crevasses, exactly like 
thoBe of a glacier, have opened. The length of the lalitg or 
declivity, before sliding, was about 26 metres, or 85 English 
feet, in the first ease, and 24 metres, or 79 English feet, in 
tiie second, M. Collin also measured daily, for moi-e than 
two months, the horizontal advance of the lower extremity 
of the earth-slide of Cercey, and likewise the perpendicular 
fall of its upper extremity. These results, which are the 
only ones of the kind which I have met with, ai-e highly in- 
teresting, as shewing the continuity and general regularity 
of this very small motion in a mass which could not be called 
fluid, in any ordinary sense of the word, since we are told 
that there was not the slightest trace of any exudation of 
water from the reservoir, of which the mass in question 
formed the embankment, and that " the absence of continued 
rain during tbe period of observation, singularly favoured the 
regularity of the descent." * But the best proof of the solidity 
of the material (a clayey soil, near the canal of Burgundy) is, 
that it admitted of being cut to pennanent slopes of 30°, and 
even of 45°. The amount of horizontal movement of the lower 
end of the land-slip increased gradually during the first three 
weeks, and soon after ceased entirely ; but the top of the 
slip continued to move during the whole continuance of the 
observations. This fact was confirmed by independent ob- 
servations on a subsequent slip.f It follows, therefore, as a 
mathematical necessity, that the central parts of the slip 
being thus compressed, must either have discharged them- 
selves laterally, or been heaped up vertically. An inspection 
of the change of figure of the displaced matter E^H, in 
fig. 1, which originally had the section EADF, plainly shews 
that the loosened earth was heaped up by the frontal resist- 
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ance near H, — that the postei-ior parts of the maaa over- 
rode the anterior ones ;— in short, gave rise to the upward 
and forward internall sliding motion, to which I ascribed, in 
the glacier, the phenomenon of the frontal dip of the veined 
alructure (Travels itt the Alps, 2d edit , p. 164). This conden- 
sation or a« elling {/loursoujjemenl) was noticed by M. Collin 
an characterising earth-slides, and the actual " ascensional 
movement" of the parts, due to the yMosi-hydroatatic pressure, 
when a solid obstacle resisted the progress of the stream, is 
also admitted by him.* Of conrse, a mass of the mud or 
earth, of sufficient weight to produce an intense friction on 
a level or on a small declivity, would produce the same ef- 
fect. In these observations, the daily motion of the termi- 
nal part of the land-slip varied from one-hundredth of a 
metre (0-4 inch) to a metre and one-third (4i feet), but this 
last motion seeraa to have been the result of a sudden con- 
cussion ; the steadiest motion was from half an inch to four 
inches daily. ^ 

Having now attempted to do justice to M. Collin's inte- 
resting observations, I pass on to the papers of Mr Milward. 
This gentleman, being acquainted generally with the analo- 
gies lately attempted to be established between viscous bo- 
dies and glaciers, at once directed his attention to the pecu- 
liarities of surface of the great mud-slide which he witnessed 
at Malta, In the stream of the first slide he observed, un- 
der a favourable light, curved bands, alternately dark and 
light coloured, which, like theii* analogues, the dirt-bands of 
glaciers, are best seen from a height, and when the light falls 
obliquely. On close inspection, these bands were found to 
be composed (superficially) of smooth, fine mud, and of rough, 
coarse mud alternately, the latter being somewhat the higher 
of the two. In a second ease of a mud-slide, he found that the 
smoothness of the mud was u superficial phenomenon due to 
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t Mj friend Mr John Tlinmaon (of Glasgow), in a short ooW with which he 
hu Tavtiurpd me, BtntEs tliat, in hJE experience of mnking railway cinbanktueDta 
(in LBieeaterBhire), ho hns foimd eoncontrie wavca or wrinkles preisod out of 
the soft day of the embankment, in pro[)orlioQ as the load of earth incrcaBea. 
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the settling of the more fluid part in slight depressions ex- 
isting between " the rough bands, which were raised from a 
foot-and-a-half to two feet, so as to form rirlges, or waves, or 
wrinkles, swelling and falling over." The sketch given of 
these wrmkles ' is shewn in Fig 2 Mr Milward was not 
aware that the analognug phenomenon was discovered by me 
in glaciers as far back as 1843 and described in my Fifth 
Letter on Glacier'*,'' where I have given the accompanying 
plan and section representing them It must be as satisfoc- 
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topy to Mr Milward as it is pleasing to me, to find that his 
alirewd conjectures as to the probability of their discovery, 
although based solely on the analogy of viscous fluids, are 
thus perfectly confirmed. They were, in fact, discovered in 
the place and at the time that Mr Milward supposed they 
would be, and they were already designated by the very term 
he uses, " wrinkles,'' years before he wrote of them. " It 
will be useless," he observes, " to look for them at the lower 
larts of glaciers, as they will haye disappeared under the 
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effects of atiQOB|)henc and other action. . . It is, there-' 
fore, to the head of the glacier, where the true glacial struc- 
ture commences, that we are to look for such ridges : the 
best time, also, will be at the commencement of summer, 
after the disappearance of the snow, and before the confusion 
of the surface occasioned by the sun's influence."" In point 
of fact, it will be found, from the reference above, that the 
glacier wrinkles were observed on the Glacier du Geant, at 
the upper part of the Mer de Glace ;— and that the season 
was that of the disappearance of the winter snow, which lay 
in wreaths between the ridges, thus perfectly defining their 
contour. 

With respect to the origin of these wrinkles in the Mud 
Slide, Mr Milward has, I think, very justly, rejected the ex- 
planation of them formed on a supposed alternation of beds or 
strata of different texture, the existence of such beds being 
entirely hypothetical, and considering the manner in which 
such a mud-slide is formed, utterly improbable. In looking 
for an explanation of the analogous phenomena in glaciers, 
it would, therefore, be wise to try to find one which should 
hold good in a mass of uni/onn consistence, and rather to 
look for the less compact structure of the ice beneath the 
dirt-bands as an effect of the same cause which produces the 
wrinkles, than as the cause itself. I believe that the pheno- 
mena of ridges or wrinkles is a general one, depending on 
the toughness of a semifluid or semisolid mass forcibly com- 
pelled to advance or extend itself; that the periodicity, or 
repetition, of the wrinkles at nearly regular intervals, is due 
to mechanical causes alone, and to no variation of internal 
consistence. 

Having successfully imitated these wrinkles in my experi- 
ments, I think that I am able so far to account for them. 
Although neither mud nor plaster is capable 6f retaining the 
internal veined structure of the frontal dip, which bears 
evidence of the direction of the slide being such as I have 
stated. That evidence is to be found in the glaciers them- 
selves, in certain cases of lava streaniH, which I have else- 
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where described,* and in Profeaaor Gordon's beautiful expe- 
riment with brittle pitch in motion.!' 

A body soft enough to convey a pressure partly hydro- 
static, or one acting in any direction, — if it be tenacious 
enough, — always tends to crease, or have its surface near the 
point of pressure pushed upwards and forwards relatively 
to the surface farther off. A heavy weight laid on a tough 
paste will raise a wrinkle round it, hut at some distance ; 
farther off in proportion to its toughness. So railway em- 
bankments raised on a boggy bottom foi'ce out a crease, or 
two or three successive parallel creases, on either side ; and, 
I daresay, you recollect that one effect of the great land-slip 
at Lyme, some years ago, was to elevate a ridge of shingle 
above the level of the sea at some distance from the shore. 
A succession of equidistant wrinkles will be formed when- 
ever different parts of a plastic body are subjected in succes- 
Bion to a pressure violent enough to produce detrusion, or 
sliding amongst the particles, Thus, if a very viscid fluid is 
ired in a gradual stream upon a flat surface, so that it may 
.fpread uniformly, a succession of circular creases is formed , 
in consequence of the hydrostatic pressure from the heaped- 
up centre becoming sufficient to overcome, for a moment, the J 
viscosity at a certain distance from the centre ; as the cir- I 
cumference rises in a crease, the centre falls, the central 
pressure suddenli/ diminishes, and if the stream continue to 
be poured uniformly upon the centre, although the circles 
will expand slightly, it will not be until a suflicient head ia 
again raised to overcome suddenly the viscosity of the fluid 
that a new wrinkle is formed in exactly the same relative 
position as the first,I Treacle, mortar, tar, and similar bo- 
dies, usually present such creases when poured out. What 
has now been said of a viscid mass spreading uniformly from 
a centre applies equally to one confined in a trough with pa- 
rallel aides, if constantly fed from one end. A succession of 
waves are thus formed, as in Mr Milward's mud-slides, or aa 

i> * Pbil. Trana., 1846, t PluL Mag,, 1846, toI. »ivi.. p, SOG. 
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in a glacier. They become confounded or not at a distance 
from the origin ; that depends entirely on the rate of motion 
of the stream at different points, which again depends chiefly 
upon the declivity of ita bed. 

These wrinltles or creases, then, do occur at regular inter- 
vals, even in bodies perfectly homogeneous, and, under ex- 
ternal circumstances, perfectly uniform. The intervals of 
Buch waves depend, in these eases, solely upon the physical 
qualities of tenacity, specific gravity, kc, of the body, and 
the more or less ample sti-eam which furnishes it. We per- 
ceive here nothing like an annual recurrence; and this cir- 
cumstance at firat puzzled me, the intervals between the 
dirtrbands of the Mer de Glace (which are evidently the same 
with the wrinkles) being, as observed by me at the very time 
of their first discovery, so nearly consisteDt with what 1 sup- 
posed to be the annual motion of tlie Ice Stream, and which 
was afterwards confirmed by direct experiment, as scarcely 
to allow us to suppose the coincidence fortuitous. 

But ao easy experiment establishes the analogy perfectly. 
■ If the stream of plastic matter already supposed be not uni- 
formly supplied, but arrive in gushes, every such overflow, by 
the rapid rise of the head, throws off a wrinkle in the most 
regular manner. So tliat, for example, on examining those 
plaster models, formerly repeatedly described by me, in which 
cupfuls of white and of blue plaster of Paris were alternately 
poured down an inclined channel, each separate flow was 
found to constitute a wave or crease. In a glacier, especially 
in its higher regions, the difference of summer and of winter 
velocity is sufficient to produce what may be called (relative- 
ly) a gush ; and I suppose that the wrinkles are formed in 
moat glaciers at the foot of the steeps of the neve (as Mr 
Milward also believes), where a pressure a (ergo is produced 
by the heat of the short summer, sufficient to overcome the 
incalculable reaistance which a mass of half-frozen snow, 
hundreds of feet thick and hundreds of yards wide, presents, 
to be squeezed and moulded, after the manner of a semi-fluid, 
into a convex wrinkle. Of the/act there is no doubt. Each 
wrinkle, then, is nothing else than a local swelling, such as 
those figured by M. Collin, taking place at the moraeut when 
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the upward and forward force due to the quasi-hydrostatic 
pressure of the mass becomes insupportable, and gives rise 
to the forced separation of the cohering sabstance by count- 
less fissures, constituting the frontal dip of the veined struc- 
ture of the glacier, whose position, taken in connection witli 
the wrinkles, is shewn in fig. 5. 

I fartlier beg leave to direct your attention to a very curious 
illustration of these views wliich 1 lately noticed. In the 
mechanical turning or planing of malleable iron, the spiral 
shavings have a structure which is truly remarkable, and 
shews convincingly that the effect of a steady pressure upon 
a. semisolid or plastic body, is really such as to produce not 
xnerely wrinkles or creases on the surface, in the usual wave- 
like form, advanced in the centre, and withdrawn or retarded 
at the sides ; but that the shaving has its particles squeezed 
upwards and forwards, as I have maintained that the mass of 
ice is, in consequence of the intense frontal resistance, and 
when the tenacity of the metal is pushed to its utmost limit 
of endurance, detrusion takes place at intervals sensiMi/ equal, 
as in one of the specimens herewith sent, — being nothing else 
than the wrinkles exaggerated, and the bruise producing the 
the veined structure pushed to an actual separation. (See 
fig. 6.) These specimens (and such may be found in the work- 
shop of almost any machine -maker)* have the higher degree 
of interest, because the surface of delruaion makes so very large 
an angle fvilh the line of pressure. This process of heaping 
up by internal sliding of the parts of a semifluid mass was 
pointed out by me, I believe, for the first time, as applicable 
not only to very tenacious bodies, but even to streams no 



• They are Dot bo comnion ns I f uppoBod when t wrote this ; they am prinoi- 
pally to be found when caans planinga are made from iron of not Ibo very beet 
quality, and not lubricated with water. The flneet irao in too plastic. Od 
mentioning recently these observatinns to Mr James Naysmith of Manctestar, 
he stated it to me, as a fact familiar to practical men, that, in turning a cylin- 

, der three feet in circumference, the shaving, oii'inq to fTontal condemaUon, 

I *&d the over-riding of the parts, iii perhaps only two and a half feet long. 

f How perfect the analogy with what 1 have always maintained to be the mecha- 
f tlia glaeler '. It is this thickening, amounting to onc-RFtb part, which 

L mmpenutei during winter, the sitnimer'a waste. 
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more viscid than common water. But, I concluded that, 
when the frontal resistance (due to friction and cohesion) 
becomes very great, the planes of least resistance may assmne 
an inclination of 60" or more, a notion which has been treated 
aa practically untenable by a mathematical critic of my theory, 
whilst he admits that it is theoretically possible. The iron 
shavings in question demonstrat« the truth and feasibility of 
my anticipation. There is do difficulty in determining the 
exact line of pressure, for it is obviously that in which the 
tool is made to act, or it is mathematically parallel to the 
flat side of the shaving itself, if we suppose it straightened. 
(Fig. 7.) In one of the specimens now before me, the planes 
if detrusion or frontal dip, make an angle, as nearly as can 
be estimated, of seventy degrees, with the base or line of pres- 
sure. From the_/Sfiro«s appearance of the whole mass, I have 
little doubt that it is traversed by numberless fissures or 
flaws parallel to the planes of actual sliding, flaws wbich 
might probably be made evident by immersing the whole in 
dilute acid. 

Time does not allow me to add more. Some may consider 
these approximations and analogies trifling, but I persuade 
myself that yon will not do so, being well aware how much 
has resulted in the progress of science from the patient study 
of minute facts not obviously related to one another. It is 
some pleasure to me to persuade myself that my speculations 
upon the cause of the motion of glaciers have had some slight 
influence in drawing attention to the loose manner in which 
bodies have hitherto been classified as solid and fluid, rigid, 
flexible, or plastic. On the one hand, attention is directed to 
the way in which stress or strain is exerted upon maBses, and 
modified by their internal constitution in a way which no 
theory not embracing an expression of that constitution 
founded on experience, can possibly represent. On the other 
hand, the imperfect views which practical men have enter- 
tained as to the manner in which intense strains aifect ma- 
terials of certain liinds, and in certain forms, are apparently 
about to undergo a considerable revolution. I remain, my 
dear Sir, yours very truly, 

James D. Fobbes. 
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I Geological Notes on the Valleys of the Bhine and Rhone. By 
RoBEKT Chambers, Esq., F.B.S.E., &c. Communicated 

by the Author.* 

Alluvial Terraces and Deltas, 

The alluvial terraces in the valleya connected with the 
Alps, have been referred to by M. Saussure, Mr Playfair, 
Professor Studcr of Berne, and other eminent geologists, but 
not with that degree of attention which they seem to merit. 
-Mr Playfair says, — " The changes that have taken place in 
the courses of rivers are to he traced, in many instances, by 
succesaive platforms of flat alluvial land, rising one above 
another, and marking the different levels on which the river 
has run at different periods of time." He speaks of these 
tert-aces as very conspicuous at the Rhine ; one, of which he 
measured the height, was 122 feet above the present surface 
of the river. He adds, — " When it is considered that three, 
or even four. Such terraces can often he counted on the banks 
of this great river, it may fairly be stated, that the evidence 
of the Rliine having flowed at the height of 380 feet above 
the present level is very conclusive.'' M. Studer considers 
these terraces as indicating " alternations of the epochs of 
repose and activity." From the very general neglect of the 
superficial formations, we are left without any more definite 
information on this subject, and no plausible hypothesis has 
as yet been suggested as to the actual circumstances under 
which the great detrital deposits of the plain of Switzerland 
were laid down, and these terraces in the valleys produced. 

In the course of a recent tour in Rhineland and Switzer- 
land, I was able to make a few observations on the superficial 
formations in various districts, and also to make Some ap- 
proaches to what I consider a satisfactory conclusion regard- 
ing the formation of river terraces. In venturing to lay the 
results before the Society, I trust to meet with that indul- 
gence which is due to those who advance into a comparatively 
little investigated field, and whose speculations are aided by 
little collateral light. 
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The valley of the Rhine is composed, in the neighbourhood 
of Cologne and Uonn, of a wide alloTial plain, bordered hy 
low eminences. The plain \a composed of sand chiefly, but 
partly of a amall gravel, A little way back, it is bounded by 
a low cliff, at the top of which commences a second alluvial 
plain, also of considerable breadth. At Bonn, tbe plain 
nearest the river is more elevated above it, — probably not 
less than 45 feet ; and the rise to tbe second plain is also 
greater, perhaps 20 feet. These objects are conspicuous from 
the railway, which, on leaving tbe upper plain, has to pro- 
ceed for some way along a high embankment. 

On emerging from the contracted part of the valley, where 
the Rhinegau terminates, we see great benches of ground 
a little way baek, much like those terraces which have else- 
where been set down as ancient sea-margins. Tlie chateau 
of Johannlfiberg is seated upon one of these. Similar terraces 
appear between Bieberich and Wiesbaden, and behind Mainz ; 
one behind Mainz is eiceedingly well defined, and, perhaps, 
may be found to correspond in level with one on the apposite 
side of Uie river, which I observed, near Cassel, to be com- 
posed of nearly pure sand. 

At Basle, where the surface of the river (if I rightly un- 
derstand Keller's map), is 863 English,feet above the level 
of the sea, the usual low plain adjacent to the river is backed 
by a higher alluvial plain, with a steep cliff intervening. 
This is well seen to the east of the city, on the road to Lu- 
cerne. The upper plain may be 70 feet above the lower. 
The arrangement has an unusually interesting appearance at 
the confluence of the Birs with the Rhine, the side river 
having made a transverse cut in the upper plain, so as to 
form in it a little valley bounded by flat-topped cliffs. 

In ascending the eminent ground which intervenes between 
Baste and Schliengen, in the grand duchy of Baden, we pass 
over terraces of considei-ably greater height. These are the 
highest alluvial terraces which I have had an opportunity of 
seeing in the immediate valley of the Rhine. 

Passing to the valley of the Rhone, tbe side vale of the 
Arve presents such alluvia on a very great scale. This tur- 
bulent stream, as is well known, descends from the skirts of 
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Mont Blanc, and, after a. course more remarkable for rapidity 
than length, joine the Rhone about a mile below its jaane 
from Lake Leman at Geneva. The course of the Rhone, on 
issuing from the lake, in through what may be called a deep 
alluvial trough, on the bottom and sides of which the city of 
Geneva is built. The Arve, near its jimction with the Rhone, 
flows through a similar trough, one side of which is overhung 
by the Salcve mountains. "When we proceed in our examin- 
ation of the Arve valley, we find that it is filled from side to 
side with a deep detrital formation composed of the rocks of 
the Alps, and of whieli the alluvial sheet around the junction 
of the rivers is a continuation. For many miles, this may be 
traced up the Arve valley, everywhere forming the terraced 
sides of a deep trough or cut in which the river runs. Sup- 
posing, indeed, there were no such trough for the river, the 
valley of the Arve from Bonneville downwards, might be de- 
scribed aa having a smoothly-sloping floor of gravel and other 
detrital matter ; and it might, on a similar siijipoaitiou for 
the Rhone valley, be added, that this alluvial sheet, after 
passing out from among the mountains, advanced across that 
Talley, so aa to foi'm a bai'rier at the lower end of Lake Le- 
man. Thus, to.abatract the troughs in which the rivers run, 
is merely to trace backward the courae of geological events 
for a step, for we are warranted by some of the oldest and 
most settled observations of that science in believing, that 
these troughs have been cut by the rivers out of a formation 
which was previously witliout any such intersections. Lay- 
ing aside for a brief space farther speculation on the circum- 
Btances attending both' the formation and the intei'sections, 
I may remark, that the general appearance of the alluvium 
between the Saleve mountains and the lake, is that of a plain, 
with very slight inequalities. In reality, however, it rises 
from about 100 feet above the lake, which is the elevation 
immediately behind Geneva, to 165 feet, at a point about two 
miles to the south-eastward, where, for a considerable space, 
is perfectly flat ; after which the gentle rise is resumed 
ithout interruption for several miles. Within the walls of 
le Arve valley, the terraces appear to follow this gentle in- 
lation on both sides of the river pretty unifoi-mly ; but at 



isa 



Geological Notes on the 



Nangier, I observed that it was interrupted by a sort of bank, 
after which the equable inclination was resumed, At the 
eastern extremity of the Saleve mountains, a remarkable ob- 
ject is presented, in what may be called a patch of the allu- 
vial formation left attached to the face of the hill, aurrounded, 
of course, on all sides, with steep-down banks ; for which 
reason, the spot has been taken advantage of in early times 
for the site of a baronial fortalice, — a conspicuous object 
during the first stage from Geneva to Chamouni, 

The northern shore of Lake Leman, being that which is 
presented to the low country of Switzerland, is generally low 
and tame. The eye of the geologist is, nevertheless, attracted, 
between RoUes and Lausanne, and particularly about Mor- 
gea, by alluvial terraces of various heights, and with per- 
fectly level tops, which overlook the lake, sometimes two 
being presented at one place, the one above and a little be- 
hind the other. Thattheseare memorials of former levels of 
the lake cannot, for a moment, be doubted. Their whole 
range, however, is probably not more than a hundred feet. 
Towards the east, the comparative boldness of the shore 
seems to have forbidden the formation of such alluvial ter- - 
races ; but at Vevay, under favour of the recess in the hills 
at tliat place, there is a series of grand character, to which 
some previous observers have pointed attention under the 
persuasion that they are ancient moraines. Theii" composi- 
tion and form establish them, in my opinion, as alluvial for- 
mations, produced in the usual manner by water. There is 
here a short, but powerful stream, descending fi-om the neigh- 
bourhood of St Denis. In the recess through which it pours 
on its approach to the lake, the terraces are seen on both 
sides, sloping down from the opening, with very equable sur- 
faces, forming the best vineyard grounds of the district. Two 
pairs, if I may so speak, are more conspicuous than the i-est; 
one is at the height of 165 feet above the lake, being thus 
identical in level with the plain already alluded to, as exist- 
ing on the sloping alluvial sheet near Geneva. The other is 
about 442 feet above the lake. A third more faint, affording 
a site for the old church of Vevay, is about 108 feet above 
the same level, It is evident, that the space between the 
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two terraces, in each case, has at one time been filled up at 
an equal height, so as to form one sheet of alluvial matter, 
exactly such as a moiintain stream may be seen, at this mo- 
-tDent, forming in its descent towards a recipient lake, partly 
above and partly below the water, I therefore conclude that 
this little river formerly met a recipient body of water much 
higher than the present late ; at first, at nearly the height ■ 
of the upper terrace, afterwards, at the height of the next ] 
lower one, and so on ; a cut being always made in the one 1 
sheet of alluvial matter ou the recipient body falling to the I 
level of the next lower, until the place became a recess | 
winged with terraces, as we now see. 

It was Mr Darwin who first suggested the manner in 
which ancient deltas were thus intersected, when speculat- 
ing on such objects, in his well-known paper on Glen Roy. 
He had observed, that, at the mouths of the little side-val- I 
leys in Glen Roy, there were laid against the hill on each side ' 
what he calls " obliquely-truncated buttresses," composed of 
highly-inclined layers of sand and coarse gravel, the top 
being, in some instances, on a level with one of the shelves 
or ancient beaches of the valley. Sometimes a series of 
these buttresses occun-ed, one below another. The rivulet 
of the connected side- valley he shewed to be constantly en- 
gaged in removing matter from these deposits ; never does 
it add any. He goes through a process of reasoning, from 
which he thinks " it becomes evident that the materials of 
which they are formed were accumulated through the agency 
of the stream, although it is, at the same time, inconceivable 
that they were left on the steep slope by a force which, as it 
now acts, is steadily at work, tearing away matter in its j 
whole downward course." He then argues for the necessity! 
of an intervening cause in the action of the streamlet, and, 
; Beeing the connection of the flat tops of the principal but- 
, tresses with lines formed by the surface of a body of water 
occupying the principal valley, demonstrates that that sheet 
of water must have stood at as many levels as there are but- 
tresses, receiving the matter of these from the side stream- 
lets in the form and character of a delta ; the whole being 
imequivocal evidence of the check which matter drifted by a 



Nq 



164 Geological Notes on the 

cmreut meets with, when it arrives at or near to the snrface 
of still water." Such is a brief outline of Mr Darwin's inge- 
nious analysis of these objects, which, nevertheless, have been 
since set down by geologists of no small repute — blinded by 
an over-ridden theory — as the moraines of ancient glaciers. 

It happens that the truth of Mr Darwin's views is demon- 
strated by an example of the very process which he describes, 
now actually in operation, I may first remark, that deltas 
are common on the borders of the Swiss lakes, and also in 
valleys where mountain- streamlets descend to join the rivers. 
At Alpnach, for example, near the Lake of Lucerne, there is 
a fine specimen, a sloping, rough surface between the ontpour 
of the stream from its native mountains and the river into 
which it is received. The stream itself, in ordinary times. 
keeps within a wide, stony channel, but in floods sweeps over 
the whole surface, to which it thus gives shape. The great 
plain between the Lakes of Brientz and Thun, is simply the 
delta of the Lutschine river, here pouring towards the Aare, 
from its source in the side vale of Lauterbrunnen, The com- 
position of the ground, and the slight declination of the sur- 
face from the opening of that valley towards the lakes, leave 
no room for doubt on this point. Such a delta has been ob- 
served in the course of formation, in modem times, on the 
border of the Lake of Thun, where, a new opening hav- 
ing been formed for the Kander river early in the last 
century, there is already fonned round its mouth a large 
sloping projection of exactly this character, the process hav- 
ing, no doubt, been hastened in this case by the abundance 
of materials resting along the sides of the river near its 
junction with the lake. So much for the history of the for- 
mation of such deltas. Let us now advert to the "circum- 
sfances under which they are cut down. 

The elevated Lake of Lungern, in the canton Unterwalden, 
has been, as is well known, lowered, for economic purposes, 
within the last sixty years. Where the head of this lake 
formerly stood there is an assemblage of deltas, connected 
with various mountain streamlets, the proper affluents of the 
lake. We see these deltas, now lying high and dry, with 
pi-otty sharp edges and somewhat steep cliffs a little within 
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the ancient water-line. Their most remarkable feature, how- 
ever, is the miniature valley which has been carved out, in 
each case, by the stream, in consequence of the changed re- 
lations of the lake. It appears that the stream, on no longer 
being received into tlie body of still water, baa begun to fall, 
as a sort of cascade, over the steep front of the delta. The 
matter being soft, has readily given way, and been carried i 
forward into the diminished lake. The stream baa thus w 
a way back towards the mountains, exactly aa the Niagara 1 
rirer is believed to do with the rock over which it descends, f 
It therefore appears to be demonstrated, that, while a delt« I 
a formed by the connection of a recipient body of water with 1 
k river producing detritus, the cutting down of such a delta ' 
B the consequence of the witJidrawal of that body of water. 
The same explanation serves for the peculiar forma of 
Talley alluvia already described. These, indeed, are neither 
: nor less than deltas confined between parallel ranges 
f hills. 1 conceive, that in every such case, there has been 
i recipient body of water up to the highest point where any j 
luch formation is found. Into this the detritus of the stream 
3 thrown, and there deposited in an equable slope. While 
such continues to be the relation of the objects, nothing like 
the formation of a trough or valley in the alluvium can take 
place. For that process, it is necessary that the body of still 
' recipient water be withdrawn, in which case the detrltal 
lEeet formerly lying under still water is left under a suh- 
a£rial exposure ; the stream once received into the still water, , 
now runs over the exposed alluvium : on that it exercises, of ] 
course, a wearing power, while seeking ^ line of descent con- 
formable to its new circumstances. A hollow or valley is 
consequently formed, the removed matter being always car- 
ried forward into the receded body of still water. Thus a 
body of water might retire down a valley, so as to allow of 
fresh formations being deposited, to be in their turn cut down 
by the stream, until final rest was obtained in a lake of the 
present era, or in the sea at its present level. 

In speculating on such bodies of water, it seems natural, 1 
^hM ih% first instance, to think of inland lakes, and to suppose ] 
^^Bnt tiiese have been discharged by the giving way of their-] 
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ancient barriers. In reality, the discharge of lakes by flie 
pving way of their barriers is a rai-e event in nature ; and 
when it does take place, there can scarcely fail to be some 
remains of the barrier to commemorate the event. It has 
not been observed, that the phenomena in question are pre- 
sented more or less conspicuously in every valley, while in- 
dubitable appearances of ancient barriers are scarcely any 
where pointed to, and in many cases it is inconceivable how 
they could have either been formed or removed. For in- 
stance, in the present case, no barrier in the valley of the 
Rhone would suffice to sustain the waters of Lake Leman at 
442 feet above tlieir present level, seeing that, on their ex- 
ceeding a rise of 240 feet, they would pass over the height 
of the country between Geneva and Neufchiitel, and conse- 
quently be discharged into the valley of the Rhine. The idea 
of lake barriers, indeed, appears to be the mythical stage of 
the investigation. When many valleys have been carefully 
examined, without presenting a single feature in support of 
this action, it becomes an unavoidable alternative, that we 
suppose the sea to have formerly stood at a higher level — I 
do not say, absolutely, but in relation to the land, so as to fill 
the valleys with estuaries, and be concerned in the formation 
of these ancient alluvia. I venture to affinn, that no one 
could examine many valleys as I have done, and invariably 
trace such alluvial formations fi*om the open country near 
the sea, without any interruption up to the base of the great 
chains of hills from which the rivers originated, without con- 
cluding that the only recipient body of water concerned in 
the case was the sea. 

Under this view, it becomes of importance to learn how 
high such formations can be traced in the Alpine valleys. 
We have already adverted to examples at Basle, between 
900 and 1000 feet above the level of the sea, and to the an- 
cient alluvia of the Arve valley, which ascend to nearly twice 
this elevation. But these do not express the full height 
which the sea has attained in these vales during the alluvial 
period. The Lake of Thun is 1875 feet above the sea. Its 
affluent, the Kander, passes through gravel terraces, which, 
at no great distance from the lake, are at least 150 feet above 
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it. This indicates a former level of tJie sea at least 2000 feet 
above the presetit. In the connected valley called the Sim- 
menihal, there are such ancient alluvial formations ascending 
to even a greater height, their range being between 2200 and 
3000 feet above the present level of the sea. I fortunately 
have not to stand unsupported in these particulars ; for, ac- 
cording to Mr Playfidr, Saussitre " found proofs of the running ^, 
of water on the side of Mont Saleve, at least 200 toises above 
the present supei-ficies of the lake (of Geneva) ;" that ia, at a 
total elevation above the sea of at least 2507 feet. 

Before parting with this subject, we must revert for a 
moment to the alluvial sheet at the junction of the Arve and 
Rhone. "Under the light which we now have regai-ding the 
circumstances necessarily attending such formations, we 
might safely affiliate the whole of that sheet to the Arve, 
even if the rocks of which it is composed did not tell the 
same tale. Undoubtedly, the Arve has discharged the whole 
of this matter into the valley of the Rhone, while there was 
s, body of still water at a sufficient height to receive and 
spread it out- It was, in fact, a subaqueous deposit thrown 
across the valley as a sort of barrier at this place, and such 
auust have been its character, when first the withdrawal of 
the recipient body of water left it fully exposed. As a bar- 
rier, its fiinction was to confine the waters of Lake Leman, 
which originally would stand at least a hundred feet above 
their present level, and so would continue to do till the 
Hhone had worn out the trough or valley in which the city 
of Geneva now stands. The wearing of this trough, it may 
be remarked, has only produced a partial reduction of the 
^Ljblockage, so that it may still he said, that this detrital dis- 
^EUiarge of the Arve in an early age, is the immediate cause 
■Tof Lake Leman, at least of there being a lake at this place of 
precisely such a level. For many of the lakes of our O' 
country, I believe that an origin could be traced in exactly 
, such a course of events in the alluvial period. 



Ancieiit Lake-Beds, 
Two unequivocal instances of ancient lake-beds occur ii 
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the Tsliey of tlie Arve ; but the obvious cause of tht 
tion IB 80 peculiar anij extraordinary, as only to support the 
rule above propounded. Hitherto, as far as I am aware, 
little atreas liaa been laid upon tliem, and the principal lacus- 
trine features have been overlooked. 

They occur at a short distance above Chamoimi. Profes- 
sor Forbes and others have described with great exactneas 
the ancient moraine of the Glacier des Bois, or Mer de Glace, 
nhich crosses the vale of the Arve immediately above the 
village of the Les Tinea. It is a huge barrier of rough blocks, 
mingled with smaller detrital matters, leaving only a narrow 
passage for the river. No doubt is entertained that the Mer 
do Gla«e, in ancient times, instead of merely entering the 
valley, aa it now does, was of such greater volume as to pass 
across it, and abut against the opposite mountains, under the 
Croix de la Flegere. The barrier in question was the mo- 
raine which then akirted ita right side. The unavoidable 
effect of such a blockage of the valley would be to dam up 
the watera of the infant Arve, and form them into a lake of 
a height not less than that of the barrier. Such a lake would 
continue to exiat as long aa the barrier remained entire. 
Now, in the mile's apace above the bamer there are clear 
memorials of this lake at three successive atages of elevation, 
— in three alluvial terraces distinctly traceable along the 
right side of the valley. We are to presume, that the up- 
permost of these ia the indication of the first height of the 
water ; that a break of the barrier then took place, covering 
the lake to the level of the next terrace, and so on. Such 
features are the more striking, inasmuch as, for many miles 
below Los TineSj the valley shews scarcely any remains of 
alluvia above the level of the meadows now in the course of 
being formed by the river. 

At the village of Argentiere, where these teiTaces melt 
into the rise of the vale, another glacier comes in ; and here 
occurs the second barrier, which originated in precisely the 
aame way, and also caused the formation of a lake, though in 
this case we can only trace the memorial of one intermediate 
level of the water, after the first had been reduced. 
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Rorh Smooth'tTigs and Erratic Bhchs. 
I willingly give my teatlmoDy to the striking character of ' 
die smoothinga observahle on the rocky slopes by the way- 
side, between Servoz and Les Ouches, in the valley of the 
Arre. These are far below any present seat of permanent ice ; 
but I think it is impossible to examine them without being 
convinced that a glacier has at one time descended through 
tiiis part of the vale, and worn and polished the rocks in its 
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tto two hundred feet above the present bed of the Mer de C 
jSrlsme, was pointed out in distinct terms by Professor Forbes, I 
fiho at the same time discovered traces at this place of the | 
{Uicient lateral moraine of that distinguished glacier. All of I 
these objects seem to me beyond question, and their conneC' 
tion with the barrier just alluded to is very interesting. 

Tliere are smoothings, however, in certain situations, where j 
an ancient glacier, or an existing glacier in a larger volume 1 
and more powerful action than at present, is not so readiljr I 
imagined. At the elevated col between the Arve valley and I 
the Val Orsine, smoothings are seen on both sides to a con- I 
siderable height. It has been thought that the Glacier * 
D'Argentiere had passed over this col ; but I am at a. loss to 
imagine its doing so in any circumstances. Even admitting 
however, that such might have been the case, no such ex- 
planation will account for precisely similar smoothings which 
I observed on the face of the lofty Aiguilles Houges, right 
over this spot, a situation of great elevation, and entirely 
unconnected with any imaginable glacier beds. 

In the valley of the Rhone, between Martigny and St 
Maurice, the rock-faces near the bottom, on the side skirted i 
by the road, are in many places worn and smoothed, very 
much after the manner of those near Servoz. There are. 
some good examples at Barme, where the hill advances a 
good deal, so as to contract the valley. On the theory which 
has been started, that a glacier once passed down the Rhone, 
such appearances in such a situation are exactly what might 
^Me expected. It is remarkable, however, that at the more i 
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Btriking contraction of the valley at St Maurice, the bold 
precipices overhanging that town shew no such appearances. 
Here, nevertheless, there are memorials of some mechanical 
agency of the kind speculated upon, for a low hill between 
St Maurice and Bex presents smoothened surfaces above the 
soil in many parts. I cannot say that my observations in 
the valley of the Rhone very greatly favoured the idea of its 
supposed glacier, though I am far from saying that they were 
either extensive or minute. One particular in the smooth- 
ings which have been pointed out by Professor Forbes in the 
high valley of the Sallench escascade (Pisaevaclie) struck me 
forcibly, that they were not sloping in the direction of tbe 
valley, but maintained a horizontal tendency, even at the 
place wliere the walls of the valley turn round to join the 
valley of the Rhone. In that case, it certainly appeared to 
me that ice borne upon a sea at the proper level was the 
more plausible hypothesis. 

At Monthey, two miles below St Maurice, and exactly 
opposite the village of Bex, there is a prominent hill, on the 
face of which, from 200 to 250 feet up, is presented the zone 
of blocks of which Professor Forbes has given so interesting 
a description. For several miles along the hill-side, gene- 
rallyabout one level, these blocks occur — enormous, undressed 
masses of granite and other primitive rocks, resting on the 
secondary formation whicli constitutes the hill. Mr Forbes 
has been unable to surmise for them any other explanation, 
than that they are the remains of a moraine formed by the 
supposed ancient glaciers of the Rhone valley. It is re- 
markable, however, that they are just about the height of the 
great superior teiTace at Vevay, so that we may suppose the 
sea to have once had this very spot for its margin. In that 
case icebergs might transport the blocks ft'om the skirts of 
glaciers in the higher parts of the Rhone valley, and being, 
as was very likely, intercepted by the projecting hill on their 
way out to the open sea, might deposit them here. Perhaps 
a rigid ascertainment of the levels of the Vevay terrace and 
the zone of blocks might enable us to treat this hypothesis 
with somewhat greater confidence. 

The zone of blocks on the face vH tW 3 vwou kvomiiWvi.^ above 
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Neufchatel 13 a precisely similar phenomenon to thoae of 
Monthey ; but they are eighty miles from the seat of Alpine 
granite, and are described as not lesa than 2500 feet above 
tlie level of the sea, while those of Monthey are only, on a 
rough calculation, about 1670. The means by which these 
primitive masses, including the celebrated Pierre-a-Bot, were 
borne from their original seat and quietly placed on the sur- 
face of the Jura limestone, has been the subject of much 
speculation ; and I need not particularly describe the hypo- 
thesis of Professor Agaaaiz, to the effect that glaciers passing 
aerosB hill and valley at au almost inappreciable angle of 
declension formed the vehicle of their singular progress. It 
will readily be observed that a simpler hypothesis is now put 
within our reach, in as far aa the sea appears, from alluvial 
formations in the Simraenthal, to have formerly stood at a 
height even superior to the Neufchatel blocks, while M. 
Saussure acquaints us with water-markings on the Saleve 
mountains of (as it happens) exactly the elevation of these 
eiTatics. In short, it seems far from improbable that ice- 
bergs floating off from the skirts of glaciers, have been the 
real vehicles for the blocks in this as in the other case. 

It will be observed that my observations do not lead to 
the advocacy of any exclusive theory. I admit ancient lakes 
in certain peculiar circumstances, but deny their concern in 
all the appearances usually attributed to them. I admit 
moat readily the more extensive and voluminous glaciers of 
ancient times, but suggest that blocks have been carried, and 
■fixed surfaces smoothed, by other means. Perhaps it would 
"be well if, in scientific speculation, we were to keep our eyes 
more open than tbey generally are to diversified causes for 
similar or nearly similar effects. 



I the Smoothed Bock Surfaces of the Porphyritic UilU of 
Hahburg, near Wurzen. By Professor NaijmAhh. 

Kfhe most interesting phenomenon in these hills is indle- 
Wy ibe occurrence, by no means uncoTQtQou, o' 
tot- XLvi. ifo. xct. — JAN. 1849. 
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and polished rock-surfaces ; and although these small ( 
nences of our otherwise level country, neither by their form, 
nor by their height, romimi ns in any respect of the AlpRi 
yet we are astonisltcd by finding, on their surface, pheno- 
mena of attrition Bimilar to thoBe which are so frequently 
exhibited by the rocky bottoms of the Alpine valleys. If any- 
thing whatever could justify the almost u-onicol appellatios 
of " Hohburger Schweita:," it would certainly be this re- 
markable phenomenon which the diminutive hills of oar range 
possess in common with the colossal mouDtains of the Al- 
pine regions. 

On closer inspection, the snioothings of the rock surfaces 
among the porphyritic hills of Hohburg, although they have 
a general resemblance to those of the Alps, are yot found to 
be sufficiently distinct from them, to prevent us from being 
entitled at once to identify the two with one another, or at- 
tribute them both to the same cause. The smoothed sur- 
faces, indeed, exliibit among themselves so mucli difference 
of character, as to render it necessary to separate them pri- 
marily into two divisions. Those of the one kind are really 
surfaces smootlicd by grinding; while the others can only be 
called surfaces of erosion. Both occur only on the exterior 
of the rocks, or of the blocks which have been broken away 
from them. On the blocks tiiey sometimes occur on two 
sides, and even in various directions on the same side ; but, 
on the solid rocks, the scratches always agree with one ano- 
ther in their direction, although that direction is in some 
degree dependent on the locality. 

From the whole of the phenomena, Naumann draws at last 
the following conclusions : — 

(1.) The grinding and eroding material can have been, for 
the most part, nothing else than fincdy comminuted stone, 
such as is met with in the sand and sandy clay of the dis- 
trict. This is indicated by the great unifoi-mity of the at- 
trition, the constant formation of the same pattern on the 
same scale, the small length, breadth, and depth of the 
scratches, the entire absence of large and greatly lengthened 
grooves, the sharpness of the edges of such blocks of porphyry 
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as are ground on more than one side, the occurrence of 
smoothed surfaces on the walls of narrow clefts, and, finallj', 
also, by the absence of all foreign rolled stones and blocks 
on the porphyritic hills. Now, since masses of sand and clay 
c&nnot be supposed to have moved forward of tbemsdveB, 
we require the assumption of some transporting agent. 

(2.) The grinding material must have been borne along 
the rocks under a heavy pressure. Without pressure, the 
grinding action is inconceivable. This pressure could not 
have been due to the grains of sand themselves ; at least, 
the smoothing of vertical or overhanging cliifs, as it occurs 
here, cannot possibly be esplained on such a supposition. 

(3.) The moving force can have operated only slowly, and 
must therefore have continued in action during a considerable 
time. 

(4.) The moving force must have been regular, and have 
acted constantly in the same direction. 

(5.J The vehicle of the grinding material cannot have been 
water. It would have been impossible for water to have cut 
out parallel groves by means of sand. Above all, the idea of 
violent and sudden cataclysms must be excluded. 

(6.) The vehicle of the grinding material must have been & 
firm mass, butyet must have possessed the character of plas- 
ticity in some degree, however slight. That it was not a fluid 
xoase, but a firm and stiff one, is evident from the following 
considerations ; namely, that no substance, bearing the grind- 
ing material, except a firm and stifi' mass, could have exer- 
cised the requisite pressure ; and that it is only stiff masses 
which could have been driven forwards in directions sloping 
Upwards, sach as are exhibited locally by inclined grooves, the 
inclination of these sometimes amounting even to 20 degrees. 
But that the mass was also to a certain extent plastic, that is, 
yielding, or susceptible of change of form, may be inferredfrom 
the following additional considerations; namely, that the 
smoothing is continued over all the smaller inequalities of the 
surfaces, that it frequently sinks down into depressions, and 
rises over prominences, without being thus in any consider- 
.jible degree disturbed, and that even retiia &.u4 ice-^ tJ\ftS\,%\-ft 



H«bL 



« 



164 



C. T. JackioD, E^^ M EttrattiMg 



I 



the rock are smootlied oat, thoogh tfa«ir width may'bc 
more than tiro indwa. 

If wie now coUe«t all tfa«se propositioiiB togcUier in a few 
wtmU, we obtain the resolt that, in one of the most recent 
geological periods, the snrfac« of the land, when it had al- 
ready obtained its present form, must hare been very gene- 
rally and Terr thieklv eoTered with masses, which, bear- 
iog with them sand, and other matter composed of fine- 
ly- comminuted stoue, were ur^ed forward, gradually and 
slowly. In the same direction ; and which, besides, possessed 
a certain degree of plasticity, so that they could apply thera- 
aelres to the contoors of the bills which they embraced, and 
daring their motion could, by their pressure, and with the 
aid of the interposed sand, smooth and grind away the rocky 
bottom. 

[f, now, concludes Naumann, we finally pat the question, 
what sort of masses, in the kingdom of nature known to 
US, such a motion and mode of operation can be ascribed 1 
One answer alone can be given, — that masses of ice resem- 
bling glaciers are the only agents which appear capable of 
fulfilling the conditions which were required for producing 
the phenomena of Hohburg. 



Oh Ertraeting Pure Gold from Alloys ; and on the Discovert/ 
of Tellurium in Virginia. By C. T. Jackson, U. S., G. S. 

I, A new method of eitraning Pure Gold from Alloys and from 
Ores ; by C. T. Jackson, U. S., O. S. 
The following method of obtaining pure metallic gold in the form 
of a spongy mass, bas been practised by nie for Eeverel years, and no 
account of the process has, to my knowledge, heretofore been pub- 
lished. It is very useful to the chemist and to the manufacturer, 
, is more economical than any uther method that I am acquunted 
with. 

After separating the gold from silver, by means of a mixture of 
itric and chloi'obydric acids, as is usually done, the solution contain- 
ing gold and copper is to be evaporated to small bulk, and the excess 
if nitric acid is thus driven off. 
A litiie oxalic acid is then added, and then a solution of carbonate 
o/" potash, sufficient to take up nearX^ "^^ ^w ^\1 "m \\\e Aate of 
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lurite ofpotasli, is gradually added. A lai^e quantity of cryBtalliBed 
oxalic acid ia then added, so as to bo in great excess, and the whole 
is to be quickly boiled. All the gold is immediately precipitated in 
the form of a beautiful yellow apongo, which is absolutely pure me- 
tallic gold. Ail the copper is ^bd up by the excess of oxalicacid, 
and may be washed out; 

Boil the sponge in pure water ao long an any trace of acidity re- 
mains, and the gold is then, to bo removed from the capsule, and 
dried on filtering paper. It may be pressed into rolls, bars, or 
thin sheets, by pressing it moderately in paper. I have made se- 
veral useful applications of the gold spiinge thus prepared, and had 
a tooth plugged with it in October 1846, to which purpose it is well 
adapted. 

By moderate pressure, the spongy gold becomes a solid mass, and 
burnishes quite brilliantly. 

The jeweller or goldsmith will find spongy gold to be quite con- 
venient when he requires it for a solder, and it is a convenient form 
of the metal for making amalgam for fine gilding. I have used it 
for some years in soldering platina, arid prefer it to the filings or 
gold foil for that purpose. This method of separating fine gold from ' 
coarse, is very simple, and cheaper than the usual processes. It is 
applicable in the separation of gold from ores that may be treated by 
acids, and is vastly preferable to the methods commonly used by 
chemists and assay ers. 

When making oxide of gold for dentists' use, the chemist will find 
that oxalic acid, added to his potassic solution, will at once recover 
all the gold that is dissolved in an excess of the alkaline solution.* 
Many other applications of this very simple method will occur to 
chemists and artizans. — {American Journal of Si-i^nce and Arfi, 
2d Series, vol. vi.. No. 17, September 1848, p. 187.) 



2. JOiaeovery of Tdluriui 



i Virginia ; by 0. T, Jaekton, U.S. 
G.S. 



Early in May last, Mr Knowles Taylor of New York, gave me 
two specimens of native gold, in mica slate rock, from an auriferous 
vein recently discovtrod in Wliitehall, near Frederiotsburg, Va. In 
one of the specimens I observed a considerable mass of splendent 
foliated and sectile mineral of the colour of antimony, which I re- 
cognised as an ore of tellurium. The gold was imbedded in a mass 
of it, and it was also observed to exist disseminated through the rock 
in shining metallic leaves. On submitting this mineral to analysis, 
I discovered that it was a telluret of lead and gold, or foliated tdlii- 
riura ore. In the open glass tube before the blow-pipe, telluric acid 
sublimes and condenses in the cooler part of the tube, in a yellowish 
;*hite film, which melts into drops. A little gve^\k>\v sitt\)\\-a\a.\fe ^wi 
Sepositu, which is meraJiic tellurium. The rea'vivia.V o " ' 
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on t)ie mica, gave a well-characterised glass of litharge, and a Dtinut4 
globule of pure gold. This interesting mineral has not, I believe, 
been heretofore discovered in tbe United States, and it is extremely 
rare in Europe. It had been mistaken for milphuret of niolfbdenma, 
and wag considered t« be of no value. That error should bo cor- 
rected, for it is not only valuable as an estreniely rare mineral, but 
since, as I am informed, it occurs in abundance in the Virginia 
mine, it should be saved and wrought for gold, in the same manner 
as is practised in the tellurium and gold*mines of Transylvania. It 
is very easy to expel tbe tellurium by heat, and then the gold maiy 
be obtained by the usual processes of ainal|{atuation by mercury, and 
diBchai^ of the mercury by heat. Since I detected tbe tellurium, I 
have conversed with T. A. Dext«n, Efq., of Boston, who has recently 
visited the mine, and has seen a considerable quantity of this tellurium 
ore in the vein. He gave me two very well characterised specimens, 
which he took from the vein in place ; so there can be no doubt of 
its exifitcnce in a true auriferous vein. 

I announced this discovery at the annual meeting of the American 
Academy of Arts and Sciences laat month. — jimerieati Journal of 
SoientM and ArU, 2d Series, vol. vi., No. 17, September 184S| 
p. 188. 
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Geological Observalionn made m Scotland, by Professor Stu- 
DEK. Contained in a Letter to Pi-ofeasor Leomhabd. 

Q%\w.ApHl 2S, 1S18. 
The viewa at which I have lately arrived with regard to 
the meaning of the cleavage of our gneiss and mica-slate 
hills, made it highly desirable for me to become more inti- 
mately acquainted with the researches of scientific men in 
Britain on this subject. Mr Sbarpe, in London, by his col- 
lection of compressed specimens of Spirifer and Fi-oductus, 
was 80 kind as to confirm and illustrate to me the results 
already given in the Jahrbuch, to the effect that the distor- 
tion is the greater the smallur the angle is at which the di- 
rection of tlie cleavage cuts that of the stratification ; and 
that all the compressions may he explained by a pressure 
perpendicular to the cleavage -planes, and an extension in the 
direction of their dip. With Darwin I had already discussed 
these matters in correspondence ; and, during a short visit 
to him at b.\& country-aeat in K.eT\t, out (H)"[wiiT&a.\K>au (t^- 
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Tiuetitly reverted to the same subject. B.jth tUes,. gcuUigiats 
are inclined to attribute the cleavage of rocks, as Forbes 
does that of glacier ice, to a preBsore applied at right angles 
to tlie planes of cleavage, and a contemporaneous motion 
which has existed in the direction of those planes ; and the 
cause which they assign for the pressure is the protrusion of 
masses of rock from the interior of the earth. Sbarpe, 
therefoi-e, believes he can shew that the suifaces of cleavage 
fiirm, over the axes of elevation, cylindrical arches, which 
are extended for great distances with muoh regularity, and 
ai-e uninfluenced by the frequent contortions of the stratifi- 
cation; and also that, when two such arches intersect one 
another, the fan-like structure is produ>c-d, which the flanks 
of the arches are in many districts observed to possess. The 
raina, so frequent in the west of Kngland, much to my re- 
gret, prevented me from obtaining more than a very super- 
ficial view of these phenomena, of whicK the importance, for 
our Alpine geology, is so great; yet I convinced myself 
completely of the reality and general occurrence of the dis- 
tinction between the cleavage and the stratification which 
had previously been pointed out by Sedgwick in North 
Wales. In the extensive slate-quarries at Bangor, in which 
about 2500 workmen are employed, the cleavage is vertical, 
while the strata, about a fathom thick, lie almost horizontal. 
A similar structure is still more distinctly recognised in the 
neighbourhood of Capel Cerig. In another respect, also, did 
the slaty structure in Wales appear to mo to ditfer from that 
■which occurs in our mountains. The cleavage there is fre- 
C[uently not at all perceptible in the rock, and the splittings 
»re obtained only by the hammer. Ou this account the 
Rtone is employed not merely for roofing, but also for sculp- 
"tures and architectural ornaments, tombstones, chimney- 
pieces, and other objects. The structure, in fact, closely 
resembles that of a crystal. In our slates, on the other 
band, the laminated divisions are always distinct; and the 
employment of the material for I'ounded sculptures, or for 
those of large size, would be impossible. The explanation 
of the fan-like structure, by the intersectiou o^ V'W'i c-^ft-iite.- 
eal arches, can have no application in regari to ^ive. ataratfeasft 



Geological Observatii 




of our trystttlline-slate central maasea : but on this sabject- 
it 18 unnecessary to say more than a few words. MontGott- 
hard. the Demese Alps, and Mont Blanc, are certainly not - 
the atill remaining centerings of former arches, which, 
tliey had existed, must have extended over the entire space 
now covered with mountains of limestone and sandstone. 
Still, however, we may anticipate, from the farther investi- 
gation of these phenomena in Englaud, much that would 
have an important bearing on the geology of the Alps ; and, 
since the great Geological Survey of England, under the- 
charge of De La Beehe, is just at the present time proceed- 
ing in^Walea, the desired results will ere long be laid before 
the public. On the fan-like structure of the central masses 
in the Alps, as well as on many other matters connecteA 
with those mountains, we shall obtain a clear light, only 
when similar phenomena shall have been deciphered in re- 
gions presenting greater facilities for investigation. 

Id Scotland, my attention was, as may be supposed, par- 
ticularly directed to the phenomena of the course and contact 
of eruptive rocks; and. under the skilful guidance of my- 
frieud Forbes, I saw, in a comparatively short time, most oF 
the classic grounds on which modern science has fought out 
its moat brilliant victories. What a multitude of important 
facts is afforded by the ground on which Edinburgh is built, 
and tlie country in its immediate vicinity ; and how fully and. 
variously is the inquirer instructed by men such as Jameson, 
and Maclaren ! In the Highlands of Perthshire we visitei 
Glen Bruar and Glen Tilt, where, for the first time, Huttou. j 
discovered the penetration of granite veins into the superin— I 
cumbent rock. The white marble, with serpentine veins, 
which appea-s lower down the river Tilt, and is an al-1 
tcred condition of the dark-grey limestone of that locality.! 
reminded me vividly of Predazzo. Both places bear witness/ 
to the metamorphic origin of sei-pentine ; and also in Wallia 
(Valais) and Piemont (Piedmont), where the serpentine in 
gneiss and mica-slate hills forma greater masses, it is uauallfl 
found in close connexion with limestone and dolomite. Grm 
nitcs and fjorphyrles rise up on a \-A,tgev scale in the wiB 
01cucoL\ \ii;it.-ii leads from KingsVowfte Uj"\io\oXf^\^. "Si-J^ 
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Jndeed, there are really alpine mountains, such as do no( 
often appear under the Scottish heaths : one might imagine, J 

Hiimaelf in the Valley of the Albula, or in Val Vedro on the 
'Simplon ; and Kingshouae, standing solitary on the water- 
shed, although scarcely 1000 feet above the sea, reminds the 
travel ler from Switzerland of one of our mountain passei^ 
This region is the principal scene of Ossian's poetry; and il 
Bummer it is resorted to by an almost uninterrupted succeB- I 
flioD of English tourists. Numerous red and white granites, 
igyenites, and porphyries, here occur in close connexion ; and, 
with the exception, perhaps, of Sassa, it would be difficult to 
find any region so well adapted for a very remunerating study 
of the questions which yet remain unsettled respecting these 
rucks and their mutual relations. Great dikes of red felspar- 
porphyry ascend vertically on both sides of the glen to the 
Bummits of the hills, and appear there to spread out over the 
chlorite slates which they intersect. Higher up the valley, 
the rock surrounding the red poi'phypy is of a black and red- 
dish-brown colour, and resembles flinty-slate or jasper, but 
is still more similar t-o the black porphyries of the Lake of 
Lugano, -and, like these, it contains neats and small veins of 
epidote, and small separate twin crystals of a kind of felspar, 
perhaps albite. The dense substance of the rock is with dif- 
ficulty melted into a white glass. The rock is split vertically 
into plates, some of which are of small thickness, but it also 
■hews traces of horizontal division ; thus agi'eeing with the 
cblorite-slate situated lower in the valley, and with the 
gneiss at Kingshouse. It may perhaps be, not an eruptive 
rock, but a sedimentary one, altered in its present place and 
position by the red porphyry, as is assumed by Fournet to 
be the case with similar kinds of rock in South Tyrol. We 
are naturally led to compare, with the black rock and the red 
porphyry of Gkneoe, the similarly-coloured rocks which form 
the mass of Ben-Nevis. The black porphyry of this highest 

,peak of the Scottish mountains, is richer in felspar than that 
of Glencoe. I have not observed epidote in it. The division 

iinto plates, and the tendency lo the character of jasper, are 
wanting ; yet identical modifications luighteasU^ he Qhtamed. 
both piacca ; and the rock o? Beii-^feN\% e^Ni-KY^ ■vSia 
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same bright grey, rough, and uorroded, superficial crust, 
produced by weathering, which is so striking in the porphyry 
of Glencoe. There appears also on its outer surface a brec- 
ciated structure, which gives it a deceptive resemblance to 
8 sedimentary rock ; although, when freshly quarried, it haa 
the appearance of a. homogeneous masa. Greater still is the 
similarity of the red rocks of both localities. The granite of 
Ben-Nevis passes into a red porphyry so like that of Glencoe, 
that I could not distinguish the one from the other. In ( 
Glencoe, likewise, the intimate connexion of the granite 
in the bottom of the valley, and in the vicinity of Kingi 
house, with the porphyry which rises in dikes, can scarcely 
be dou'bted. This constant association of tmp-like por* 
phyries, — black, and poor in quartz, — witli red granites b 
porphyries, is a remarkable fact. We find this associa- 
tion not merely in Scotland, for it occurs also in Thurin- 
gia, in the Palatinate, in Pi-ovence, and in the long zone 
of porphyritic hills which run along the southern border of 
the Alps, from Piemont to Stiermark. How vividly does 
Ben-Nevis remind one of Monte Mulatto, at the mouth of 
the Fassa Valley, where also red granite forms the basis, 
and black porphyry the upper mass of tlie mountain ! — Wil- 
lingly would I have investigated these relations farther, but 
the important trap islands of the western coast lay before 
ns ; and although steamboats and railways now afford gi'eat 
facilities, yet, with the deduction of Sundays and rainy days, 
we had already but too little time remaining to devote to 
these fortresses of our science. With regard to the facilities 
for travelling to which I have just adverted, I may mention, 
that on one beautiful day, we proceeded from Fort^Williai 
round the Isle of Mull to Oban, having stopped on the v 
for some time at Staffa and lona ; and on another day v 
went from Arran to Edinburgh. The flying view which t 
thus obtained, served to strengthen the conviction that, fc* 
the development and completion of the detail of the new d 
trines respecting granite and trap, a more favourable ground 
could scarcely be obtained than that which is afforded by 
Scotland and its islands. 
Xn tbia country one is incited also, in a ■5eeo\!\a]t i!ie^e.fc,\ 
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studies respecting another and entirely different part of our 
pcience, by the numerous traces of alterations of the surface, 
:^htch have occun'ed during the moat recent geological times. 
The extraordinarily broken lines of coast — the cutting off, at 
tbe sea coasts, of the formations which extend obliquely 
across the island — the isolated occurrence at the shores 
limited masses of formations which, in other places, atwl 
widely extended, all indicate great changes of level, to whicli'' 
testimony is alao borne by teri'aces, in aonie instances 
Biarkably well preserved, occurring both on the coasta and 
in the interior. The great thiukneas and extension of tlw 
Till, together with the occurrence of erratic mounds of eartto| 
and heaps of stones in all the valleya, point to currents, 
the origin of which, unless they were currents of the sea, 
Space would appear to be wanting. In many places, finally, 
.polished and rounded, or furrowed and scratched rocks, have 
been observed of the same kind as those which occur among 
iJie Alps and in their neighbourhood; and from tbem the 
former occurrence of glaciers in this country has been in- 
'&rred. Many questions relating to these phenomena are, as 
yet, involped in doubt ; and it would be presumptuous for me 
'to attempt to decide in regard to matters which, by native 
.geologists, after much careful investigation, have been left 
undetermined. To the assumption of former glaciers, I feel 
^nite favourably disposed ; although it appears difficult to 
{believe in so unlimited an extension of them as must be 
IHBumed in this case, as well as in many others, if we attri- 
iuxte the whole phenomena of erratics to this agency. Many 
<jf the higher hills exhibit, in various places on their flanks, 
that peculiar elevated background, widened out into a caul- 
flron shape, wliich in the Alps serves as the chief source of the 
glaciers. Instances of this kind are met with in Glen Nevis, 
n Glencoe, on Goatfell in Arran, and in Capel Cerig in 
IWales. In Glencoe, also, Forbea directed my attention to 
Smoothed rock surfaces, and rounded prominences of the black 
porphyry, which was formerly mentioned, and was stated to be 
i^lit into plates. These were undistinguisbable from similar 
jphenomenain the neighbourhood oE ouv ^\0i.tWa. tltufitif^^'eXi 
^We of Salisbury Crags at Edmburg\i, two a\iiQtjftie'i.'ctid«--«'» 
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&ce3 have been disclosed by recent road-making operations, 
of which one is distinctly a natural parting of the stone, 
or an internal surface caused by sliding ; hut the other of 
them, which is covered with furrows and scratches, agrees 
precisely with our smoothed surfaces produced by the sliding 
of glaciers. But where should we seek for any source from 
wbicfa glaciers coald have spre'ad themselves to this locality, 
their motion being due to the force of gravity 1 The Gram- 
pians — the nearest mountains of any considerable height — 
have, with reference to this place, an angular elevation of 
only about half a degree ; while those glaciers, at present 
known, wliich approach most nearly to borizontality," have 
a slope of about three degrees. From Solothuro, where 
ancient erratics from "Wallis are to he found, to the summit 
of the Alps at the Great St Bernard, we obtain a slope 
amounting to li°; and bow small does the portion of the 
Scottish Highlands appear, which, under altered climatic 
relations, might have been capable of supplying glaciers, 
when it is brought into comparison with the regions of the 
Alps. Similar difficulties, it appears to me, militate against 
the ingenions hypothesis of Agassii. that, by meiuis of a 
glacier proceeding from Ben-Xevis, the water in Glen Roy, 
to which the celebrated Parallel Roads are attributed as 
beaches, has been confined. It is not the requisite fall, 
however, but a sufficiently extensive plateau which, in this 
case, is wanting. On account of such objections as have 
just been stated, it is natural to expect that there should be, 
as there actually are, in Great Britain and Scandinavia, 
many and eminent adherents to the explanation of the dilu- 
vial and erratic phenomena, by means of the rising of the 

< ■■ Mr Th«Hoa> paper on the Panlld Roadf of Loclubtr, puUi^ed in 
Iks K^abw^ Sew Philoaopbiml JoorDal for JbI; 1818, to pangnphs 13 
mmA 14 af Ibe paper ba punn oat what appean to bin M bs qoite > ntisfiLc- 
tM7 aqdaaMioa of tfae fact, thai tlw pnccat Sviaa glxaan 4a nM tpread much 
orv Ihela* krel laad. aail eipUtns Ibe peeiilMr Mat* of Ika dinate of Sa>I- 
h*d, which Iw CDOcciTei wnolil omsoo the glaci(r. irhowfocMM existence in 
ia Ihii ui — Uj u iodicaied br taA ^n> u ibom addond i> Iba letter of Pro- 
Avar S f Jw . Mr TbomaoB tbinki Burh HifcnKvplioB, t«gai4iBg theponibla 
I ifitii— r tif flactm, udor TBri««i clnsiiBiaiic*s,VB>uw«Kft<nB «t 
iij* ft^j of Ihme U pnHM Wft wlik u &«tta«rl«A. 
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land out of the sea, — an explanation wbich baa been deva>! 
loped with remarkable ingenuity by Darwin for South' 
America, and more recently by Sartorius von Waltershausen 
for Iceland.* In those countries which have emerged from 
the sea, people are readily inclined to ascribe all traces of 
former erosion and destruction to the contiguous element, 
whose contests with the solid land ai'e testified by daily ex- 
perience ; while in Switzerland, on the other hand, situated 
as it is in the interior of the Continent, we seek aid from. 
those agencies which produce the grandest effects in ourjj 
experience. Proof, however, is certainly as ytt wanting*! 
that the retiring sea, or the friction of coast-ice, can pro- 
duce phenomena of erosion similar to those which are due 
to the slow motion of glacier-ice. Willingly would I aid in 
attributing to the waves of the sea the origin of our great 
lUolasse valleys, and the covering of their bottoms with 
thick deposits of gravel and other materials, if I could but 
itisfy myself with the assertion of Darwin, that the preser- 
vation of marine organic remains is only an exceptional case, 
And that their absence, even in widely-extended formations, 
B not to be adduced as an argument against the marine 
irigin of these formations. In the meantime, it may per- 
laps be possible to bring into agreement for the explanation 
if our Swiss phenomena both principles— those, namely, of 
Darine erosion, and of the deposition of gravel by mountain 
itreams ; for 1 have long felt convinced, that considerable 
changes, like those which are at present taking place in 
Sweden, — that is, elevations without disturbance of the hori- 
^ntal position of the beds, — have occurred in Switzerland 
id its vicinity, at a period subsequent to the deposition of 
IT gravel. 
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On the Formation of Coal. 

Amongthe various subjects considered by geology, few are 
of more general intei'Dst tban the origin of tliose vast stores 
of fossil fuel found in tlie coal-fields of our own and other 
countries. That this coal is nothing more than vegetable 
matter, which has undergone a certain mineralising process, 
is now generally admitted, and may be very readily proved 
by placing some ashes from a fire under the microscope, when 
the remains of tubes and fibres will generally be detected, 
though of course the great mass of the vegetable structure 
has perished during combustion. When we now consider 
the thousands of square miles covered by beds of coal, measur- 
ing many yards in thickness, and several times repeated, and 
take into account the fact that, in the temperate zone, the 
accumulated growth of a forest in a hundred years would not, 
if converted into coal, cover the ground on which it stands 
much above half an inch thick, we may well wonder how 
such enormous masses of fossil fuel have ever been produced. 
If a forest only forms some six or seventeenths of an inch thick 
of coal in a century, when, it may well be asked, would it 
foi-m a bed of ten, twelve, or twenty feet in thickness, still 
more the many beds piled up one above the other that are 
Been in all the coal-fields round this city 1 

It is not surprising that this difhculty should have driven 
geolo^sts into many sti-ange theories to account for tlie origin 
of coal beds, — that some should have recourse to forests grow- 
ing over vast continents, and swept by the Amazons or Mis- 
sisaippis of the antediluvian world into lakes or gulfs, whore 
the vegetable spoil was collected during long ages, and gra- 
dually mineralised by various subterranean processes, — that 
others should 'imagine some wholly unknown conditions of 
climate, and atmosphere loaded with superabundant atorea 
of carbonic gas, and raised to more than tropical heat by its 
proximity to the molten nucleus of the new-formed globe. 
"We shall not now discuss the merits of these or other theories, 
thinking it will prove more acceptable to our readers should^ 
tvB glean for their use a few ot tVie more \TOYOT\ak\it ^^nAs- c 
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tained in amemoir, " On the Vegetation of the Carboniferous 
Period as compared witli that of tie preaent day," which has 
juHtappearedin the laat volume of tlie "Memoirs of the Geolo- 
gical Survey of Great Britain ;" and in the pages of Jame- 
son's Edinburgh New Pliilosophical Journal. The author of 
tMa interesting paper is Dr Hooker, botanist to the Geolo- 
gical Survey, who, having accompanied Sir John Ross in his 
voyage towards the South Pole, had an excellent opportunity 
of observing vegetable life in those Antarctic regions, which 
kftre usually thought to present the closest resemblance in 
taieting nature, to those conditions of climate, and of the dis- 
tribution of land and water, which prevailed at the time when 
the coal plants flourished in the northern hemisphere. 

It is often thought that the kind of vegetation entombed 
in the coal formation, independent even of its amount, fur- 
nishes strong evidence of a climate difi'erent from that now 
existing. Dr Hooker, however, remarks, that we can never 
hope to arrive at great precision in determining the species 
of vegetable remains ; and that we have still leas reason to 
expect that they will prove equally appreciable indices with 
the remains of animals, of the climate and other physical 
features of that portion of the surface of the globe upon which 
they formerly grew. Fossil botany has also great difficulties 

tto contend with, in the fragmentary condition of the remains 
kod in the vast extent of the existing vegetable world, which 
must be so far mastered before any one can venture on the 
study of the remains of ancient floras preserved in the rocks. 
In the coal formation, however, tliese remains are presented 
in vast profusion and in a great variety of states — some pre- 
L served in shales, others in ironstone, others, again, in sand- 
Kiitone ; some with only the outline of their external form, 
pothers with their moat delicate internal tissues in a condition 
t for microscopical examination, and thus much facilitate 
r study. The novelty of the forms, too, whilst it adds 
the difficulty of the study, increases also its interest, and 
Pthe botanist, in descending through a few yai*ds in the shaft 
1 of a coal-pit, finds himself transported to a world far more 
fidistinct from that he left above ground, tliau a, NO'iasj^e. (A._ 
7 thouBond miles would produce. 
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The, plants found in our coal fields belong to only a few of 
the great orJera of vegetables now existing on ihe globe. 
The most numerous group is the fema, which also rank lowest 
in the scale, none of the inferior orders — moBses, lichens, or 
fungi — having yet been observed. The liighest well-ascer- 
tained group is the Coniferie, or plants bearing cones like our 
present firs or pines, to which the magnificent fossil stems 
seen, exposed in Graoton and Craigleith quarries, are referred. 
The class to which the Sigillariie, known by the seal-like im- 
pressions on their stems, belong, is, however, still undecided, 
some placing them among ferns, others among the Coniferfe, 
others in an intermediate group, and a fourth even higher 
still among the Euphorbiie or Cacti, natives of the arid de- 
sert regions of the tropics. These various plants seem to 
have had a far wider geographical distribution than the simi- 
lar plants in the present day, showing a uniformity of vege- 
tation in the northern hemisphere to which no parallel now 
exists. Even in Melville Island,* deep in the Arctic regions, 
plants identical with those in the coal formation of Britain 
are said to have been found, though no explanation has yet 
been given how plants of such size and so singularly succu- 
lent and lax in their texture could have flourished in these 
dreary regions, or endured the continual frosts and the pro- 
longed withdrawal of the stimulus of light. 

The under-clay or soil on which the coal rests, seldom con- 
tains any plants except the stigmaria;, now considered to 
be the roots of the sigillai-iiB which permeate its mass, as 
those of the water-lily and other aquatic plants do the silt 
at the bottom of still waters. This shows that this clay 
was either submerged or otherwise unfit for supporting vege- 
tation. Above this is the coal, formed of the detritus of 
these plants, and probably of others drifted from other 
places, though the extreme rarity or entire absence of sand 
or pebbles in the coal beds is opposed to the idea that much 
of it can have been brought from a distance by running water. 



* We have (pecimens or MslvlIIe Iiluid cobJ plants in our poeaeBgion, and 
toalls of the lame description from Neill'« CUffs in JamMon's Lajid — a tract 
ofeouutry in a high uorthein l&lltude oa tiie eitat m&Bt of (iTceiAKt^. — £d%t. 
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Next follows the shalcH, resembling a. quiet deposit from ■ 
water, but bearing evidence of the existence of a vigorous 
vegetation, in the numerous ferns and other plants imbedded 
in them, and often resembling in beauty of outline, recent 
specimens spread out on the pages of a well-kept herbarium. 
Along with these are in many cases innumerable stumps of 
SigiUarise, usually in an erect position, and spread over the 
surface of the coal below, like the remnants of an ancient 
forest in one of our peat mosses. This seems to prove that 
these trees have grown in the coal, and it is a remarkable 
confirmation of this opinion, that their roots, or the stigmarise, 
are very rare in the shales, having probably been fixed in the 
coal and mineralised with it. Along with the shale are found 
aearas and nodules of ironstone, either a deposit from water 
charged with iron and soil, or more probably a segregation J 
of mineral matter from the mass of clays, round broken bits I 
of vegetables or other organic bodies, It thus resembles the I 
nodules of bog-iron-ore, forming in many mosses in the I 
present day. I 

In the coal formation of Great Britain about three hundred I 
species of plants have been enumerated. Many of these are I 
mere fragments, probably portions of one plant, and, though I 
many new species may still be discovered, yet the number of I 
real species will perhaps rather be diminished than increased I 
by the future progress of science. These remains indicate I 
a most luxuriant vegetation, but it by no means follows that I 
it was also a varied one. In a forest we often find a very few I 
trees covering a vast area, to the entire exclusion of all others, I 
and so in the forests of the carboniferous epoch a few Sigil- I 
tarjce and Lepidodendrons may have sheltered a limited num- I 
ber of ferns, with no great {iiveraity of other plants. The I 
analogy of existing nature would rather confirm this view, I 
as we see the common bracken in our own country, and a I 
species of the same genus ( Pteris escutenla) in Van Diemen'a I 
Land and New Zealand, monopolising the whole soil, and ex- I 
eluding all other plants over wide areas. Ferns, too, indi- I 
eate a uniform climate, unfavourable to a variety of flower- I 
■te plants ; and Tasmania, barely 200 mWea Voii?,-, covAaLxcafl 
^K?i.. xhvi. yo. xcj.— JAM. 1849. >*■ I 
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four times as many apecies of flowering plants as New 
Zealand, whose total length is 900 miles. Yet in the latter 
Dr Hooker has collected as many as 36 kinds of fern in an 
area not exceeding a few acres, to whose vegetation, which 
presenteil searcely a dozen flowering plants and trees be- 
sides, they gave a most luxuriant aspect. An equal area 
in the neigbourhood of Sydney, in about the same latitude, 
would have yielded upwards of an hundred flowering plants 
and but two or three ferns. New Zealand possesses more than 
four times as many ferns as Tasmania, and the same species 
that are found at its southern extremity, prevail also at the 
northern, and extend even to the Society and Sandwich 
Islands. On the other hand, the campos of Brazil, the sandy 
flats of Southern Africa, and the similar plains of Australia, 
though apparently sterile, yet abound in flowering plants, but 
unaccompanied with ferns. Hence the abundant remains of 
the latter in the coal formation, seem to prove that the climate 
then was temperate, equable, and humid, and the land covered 
with a dense vegetation, uniform in aspect and distinguished 
by its general poverty in varied forms. In the coal formation 
of Great Britain no fewer than 140 species of fossil ferns 
have been enumerated, whereas in its present flora only fifty 
are known to exist, and it is doubtful whether all the fronds 
or fevn leaves now in Great Britain would equal in number 
those contained in the largest seams of eoal. Such a predo- 
minance of ferns is only found in the tropics, or in tho equable 
moist climates of the southern hemisphere. Had the climate 
of Britain, either from the escape of central heat, or an alter- 
ation in the positionoftbepoles, resembled that of the tropics, 
it seems probable that the number of flowering plants fossil- 
ised with the ferns would have been increased ; and hence 
the supposition is more probable that this character of the 
vegetation rather arose from the more uniform nature of the 
seasons, with no increase of mean temperature. And this 
uniform temperature seems to have prevailed over the whole 
northern hemisphere, as of the British coal ferns about fifty 
are found in the carboniferous beds of North America, and 
as many m those of the continent of Europe. 



■ These observatinns of Dr Hooker rather, however, poinil 

Boat the difficulties of explaining the origin of coal than ro»l 

vmove them ; but are of great importance in showing that] 

ftBome theories often proposed are not applicable, and thus^ 

Ijtnrning speculation into the right path. The tliraate of the 

BBoal period has not been tropical, and this truth which the 

■shells preserved in the shales and limestones might long ago 

bave taught, is now confirmed also by the plants. It is not, 

■therefore, in internal heat, or in changes in the earth's axil 

■of rotation, that we have to look for the cause of our coal' 

■beds. Rather, we suspect, will this be found in formations 

Hike our actual peat mosses, and in a vegi'tation like that 

Klrhich now flourishes on them, but of a larger size and more 

Bnpid growth. And perhaps the difference in rapidity of 

Krowth would be less than many think. Every moorland 

Hirmer knows how soon the portions of peat cut out for fuel 

Bfere replaced by new moss, though we do not remember to have 

Eaeea any precise statement of the annua! i-ate of increase. 

P^e have little doubt that were this ascertained, the amount 

of vegetable matter accumulated on an acre of surface by the 

despised Sphagmam and its humble associates, would be found 

far to surpass that produced in the same time by an equal 

extent of ground covered by the stately oak oi" the lofty pine. 

When lately travelling across the Solway Mobs hy the 

Caledonian Railway, we could not avoid feeling that in that 

^lace we had before us some chapters in the history of a coal 

formation, repeated in modern times. In the shallow cuttings 

1 the side of the line we see the undersoil of sand and gravel, 

vbich may represent the sand-stones and conglomerates of 

Hie ancient deposit. Then cftmes a thin bed of soil — a shale 

e nnderclay — with roots of trees traversing it in all direc- 

Next is the modern coal, a thick bed of peat, full of 

[nains of trees— sometimes the whole stems prostrate along 

Ale ground — sometimes the mere stumps still standing erect 

i the place where they once flouri-shed. Then often, above 

■11, we have another bed of shale, or clay and vegetable soil, 

: surface, too, is as level as a coal deposit; and very 

JQigbtly elevated above the neighbouring SoVvja.-^ "^A'Oft.. ?iv\Js. 

mi>at a fewfAi'ds, and we might ImveUie ^\uj\e coNece\"«'iSi^ 
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another layer of sand, on which silt, and moss, and soil, might 
again accumulate. The old country rhyme tells us it was 

*' First a wood, and then a sea, 
Now a moss and aye will be.'^ 

But geology goes a step further back, and points to the proofs 
that it was a sea before it was a forest ; and modern improv- 
ment threatens soon to prove its prophecy in the last line 
also false, by turning the waste moss into fertile corn fields. 
— {W, Nicol, in Scotsman,) 



SCIENTIFIC INTELLIGENCE. 

GEOLOGY. 

1. On Glaciers, — ^M. Grange has sent a memoir to the Academy 
of Sciences, entitled, •' Researches on the Meteorological and Oro- 
graphical Causes which have made the extent of Glaciers to vary in 
historical and geological times ; being a comparative study of the 
Erratic Deposits of the north of Europe and the southern parts of 
South America.'' 

In this work the author has endeavoured to shew precisely the 
degree of the influence of climates on the development and extent 
of glaciers. He particularly points out the considerable difference 
which subsists in this respect between the marine and continental 
climates of temperate latitudes. He concludes, from his own obser- 
vations and those of others, that every important change in the ex- 
tent of continents, whether proceeding from immersion or elevation 
of the land, must bring on a proportional modification in the extent 
and thickness of the glaciers. 

In a previous memoir presented to the Academy, and published 
in 1846, he had shewn that we may explain the erratic deposit of 
the north of Europe, and the grooving of the rocks, by the immer- 
sion of the plains in which this formation occurs, an immersion 
which had been followed by the extension of the glaciers ; and that 
the complex] characters resulting from this great geological event 
might be referred either to the existence of glaciers and floating ice, 
or the currents formed by the waters in the deep bottom of this sea. 
In the memoir now presented, which is a succinct view of a much 
more considerable work soon to be published, he shews that the cha- 
racters of the erratic deposit of the south of South America are iden- 
t/cal with those of the north of Euroi^e, aYvd.\)[v«A./vcv \Tc\^TV2»i^\\>^ftfi 
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quite impossible not to perceive that the erratic deposit had been 
form^ in the bosom of the sea at a period when glaciers of great 
size existed on the great islands and peninsulas formed by the chains 
of the South American mountains. In support of his opinion, 

range observed, that, in the present day, a cunsidemble erratic de- | 
' forming in South America, in the same oircumstanceH, , 

id bj the same agents, as in the anterior epoch ; the extent and J 
of the agents alone being diminished.— (£'7iwti(M(, No. 772, 

318.) 

The probable cause of Goitre and Cretinism. — A memoir J 
"which M. G-range pi-esented at the same meeting, contai 
results of numerous analyses uf waters from the taicose, anthraici-4 
ferouB, and cretaceous formations of the Valley of the Is^roJ 
These analyses have led the author to some interesting resi ' 
|ih6 relative quantity of tha chlorures, sulphates, and carbonate! 
m>und in the waters of different geological periods, and at d 
%aights. Among others, ho has made the observation, that the wv 
ters of all the villages and valleys in which goitre and cretinism a 
endemic, contain a considerable quantity of the salts of magneai^ 
from whatsoever formations the waters flow. We shall give a few] 
details. 

.. The investigation was made among the mountains which inclos 
"le great Valley of the Isei-e, mountains which belong, some of them ' 

the system of tho Western Alps, attaining the height of 3000 ] 
metres; others to the cretaceous and neocomian formations, whose j 
elevation is much loss considerable. The author's object in undei^ 1 
taking the task, under the direction of M, Dumas, was to find out' | 
the relative quantity of chlorures, sulphates, and carbonates, con- 
tained in the waters, from the glaciers down to the plain, and to i 
compare the salts dissolved in the waters of the granitoidal of ] 
taicose formation with thof^o of tho anthraxiiVrous and ere 
formations, with a view to determine their absolute and relativv | 
quantities. 

The analyses have been made, generally, on 20 litres, and the 

tBIilta referred to 1 litre ; so that the numbers express the absoh 
■reigbt of the salt and a fraction of a kilogramme of the water ana- ' 
frted. 
The waters of the glacier of Glezin, obtained in the glacier itself,, i 
at a he^hC of 2250 metres, contain carbonic acid, oxygen, and azota I 
in solution, like all running waters, taking Into account the a 
pressure to which they are subjected. The evaporation of theasfl 
^—jraters gave a small quantity of salts, in which chlorureH and sul- \ 
^^^uites predominate. 

^B[ A comparative examination of the tables of analyses accompany* J 
^^mg the Memoir, shews, 1st, That the quantity of dissolved salts 
^K(es on increasing from the summit of ihe vnounVaivna Ui'Ha.t^ Nlciei 
^H^'n; 2d, That in Che taicose and anthraxi^etoMa ^otHMiilvQaft, ■Oaa 
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chlorureH of soda and mugnesia, the sulphates of soda, lime, Riig^ 
nesia &nd potMsa, diminish relatively to the total mass of the ulta 
M we descend from the summits, and form nearly from 26 to 30 iu 
the 100 of the dissolvwi salts ; the sulphates from 24 to 31 in the 
100; the carbonates feum 36 to 47 in the 100; 3d, That in the 
anthrax iferou 8 formations, the sulphates of aodn, lime, and mag- 
nesia, exist in greater absolute quantities than in the talcose forma- 
tions, and represent from 18 to 37 in the 100. This proportion of 
Buiphates is explained by the nature of this formation, composed as 
it is of sandatones and argil lo-calcareous slates, very rich in pyrites, 
gypsums, and dolomites; the chlorures do not here exceed from 
10 to 16 in the 100 ; 4th, That in the cretaceous formations, the 
chlorures and sulphates diminish confiiderably, to the gain of the 
oarbonate of linie and carbonate of magnesia, in the waters which 
flow over the dolumitic limestones. M. Grange makes the follow- 
ing remarks on this subject : — 

" It appears to me that these rtsults ought to be of interest, not 
only to ohoniiBts and geologists, but also to physiologists, physicians, 
and ^irioulturiEts. 

" It is now an opinion generally established, that our household 
watei-s perform an important part in nutrition, by funiisliing sub- 
stances necessary to the wants of the economy, and that the latter 
does not always find a sufficient quantity of them in the ordinary 
aliments; such is the case with the carbonate of lime. But these 
waters may contain, sometimes useful mineral principles, at other 
times deleterious ones, and it is to these deleterious principles that 
the people themselves, and observers, ascribe the development of 
goitre, cretinism, and ranhitism." 

'• I liase given a rapid sketch, in my work, of the opinions ex- 
pressed aH to the piobable cause of goitre and rachitism, anil have 
shewn that none of these theories can explain the facts. My ana- 
lysis having indicated the presence of a conaiderable quantity of 
magnesia, from 10 to 15 in the 100 of the total amount of salts, 
in all the waters of the villages and valleys where goitre and cre- 
tinism are endemic; and observing that these analyses, made in three 
different formations, — the taloose, anthraKiferous, and cretaceous, — 
may explain the development of the endemic aflections by the pre- 
sence of the salts of magnesia, I have carefully inquired whether 
magnesia rocks existed in the High Alps, Switzerland, Piedmont, 
the Vosges, Pyrenees, and in all other places where these maladies 
prevailed; and, in fact, talcose, gypseous or dolomitic rocks, and 
Ophites, were to be found wherever goitres or cretins appeared. 
M. Kiiii de Beaumont, in his Memoirs, so rich in geological obser- 
vations, brings forward many (acts which support my opinion. M. 
Boussingauit also states, that be collected a series of gypseous or dolo- 
niitio rockn in the provinces of ihe Andes, wheve ho observed goiiree. 
M. Darwin, in (lia work on South Amenta, \s ¥.« tWoOt. ti\'i>(i 'Ct* 
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iBscs of gypsum and dolomito met with among the 
•Andes, that he has formed a theory to account for their pretience. 

*' It follows, then, from the analyBea and geological observations 
I hare made, that if the waters he, as is generally believed, the 
proximate caui>e of goitra and ci'etinisin, we may refer tho doleterioua 
actiDQ of the waters to tho salts of magnesia, av, perhaps, to the 
presence of the magnesia, and the absence, at the samo time, < 
quantity of lime sufBcieut for the wants of tlie econcniiy. AnalysuJ 
ia required to solve this problem. I 

" I have pointed nut a preservative means in my Memoir. ThisJ 
consifitG in separating the magnesia, by making the watur pawl 
through Glters, or into large reservoirs filled with carbonate of lln 
and a thin layer of lime."— (i'/ns(i(«(. No. 772, p. 319.) 

MINERALOGY. 

3. CaiMe of Iriaed Colours tm Minerah. — From M. Hausmann's ] 
valuable Memoir, sent to ub, on tliis branch of optical mineralogy, 
we gather that the iriaed colours on minerals, like that on steel, are 
due to a thin 61m covering the surface ; and that the colours are 
varied by a variation in the thickness of this fiim. It is often pr»- i 
duced by a chemical change in the surface of the mineral, and some- | 
times by deposition of a foreign substance. Hydrated oxide of ira 
is one of the most common of the substances that communicate irisc 
This compound results from the decomposition of pyi'itea 
ler forming first a carbonate which is common in many waters, 
id then by the evaporation of the water yielding the hydrate, or 
'ming the hydrate direct. The colours on anthracite and specular 
';en procoed from this source ; and an exposure of tho latter 
to water containing the carbonate, afforded Hausmann, a^er 
while, irised specimens. 

' Arsenic becomes ii'ised thi-ough the action of hydi'ogen from the 
losphere ; bismtitk, by a supei'ficial oxidation ; arsenical eoball, 
-.d, and iron, by onAdation ; galena, probably from the formation 
. thin coating of sulphate of lead ; magnetic iron, and some ferni~ 
^nous silicates (as olivine, yenile, &c.), from a change in the oxide 
of iron to a hydrate ; pyrites, from the formation of a hydrate of iron ; 
copper pyrites and variegated pyrites, probably from the same, the 
latter being vei-y remarkable for the rapidity with which the change 
takes place in a moist atmosphere ; antimony glance, and other an- 
timony ores, from tho formation of antimony ochre; fahlers, and 
other arsenical oi-es, probably from the osidation of the arsenic. 

These irised colours sonietinieB proceed from the absorption of 
oxygen and the elimination of water, or fi'om a disengagement of 
carbonic acid with a loss of water, as in spathic iron and carbonate 
^^^ manganese. 
Hb Irisation is often laroured by heating, a-s m l.\\o ca.s& ^1 aXfe^. 
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4. Emery in AMaMawr. — M. Tchihatcheff, in his n 
Ffttions in Asia Minor, baa diecovered estensive beds of emerj in tin 
western portione of diis country, parCJcularlj butwcon the raine of 
Stratonicea in Cam and Stnjma. 

5. Gold IB C<3nada. — -1 have had an opportunity Utely of seeing 
the niftsses of gold fonnd in the valley of the Chaudiere. Mr Charles 
De l^, the proprietor of the seigniory on which the pi'coious metal 
is found, shewed me the original niass, first foum] in 1833, of which 
mention h made by Lieut. Baddeley of the Royal Engineers. Its 
weight is about 1052 grains troy. Other masses of equal weight 
have also been found in the bed of the eamu stream. Tho weight 
and density of these weru taken, which were respectively, — 



Weight, 



Cn.ii». 


Granuaes. 


Density. 


73-24 


7'022 


16-00 


74216 


48-095 


15-54 


1058-56 


66 598 


12-86 






s smaller masses bare also been found. The density 
oatea the presence of silver in the gold, which the faint colour also 
confirms. The analysis of a fragment hy Mr Hunt gave 13-67 per 
cent, silver. The less density of the larger mass was owing, doubt- 
less, to foreign matter mechanically entangled, as well as to inter- 
stices filled with air. The lumps are worn smouth, as is usual in 
alluvial gold ; but fragments of quartzose gangue could still be de- 
tt'Oted in some of them. Mr De Lery informs me that they were 
firmly imbedded in what appeared to him to be slate, hut which is 
probably a concrete ol dati-itus, cemented by oxide of iron. Chromic 
iron, titaniferous iron, Eerperitine, epinel, rutde, and talcose rocks, 
remind us very strongly of the mineralogical eliaracters of the Buesian 
gold region?;, and their occurrence with the gold in Canada certainly 
affords favourable grounds for the hope that this may become a rich 
auriferous region. 

As yet no excavations have been made on any sciile of magnitude 
sufficient to warrant an opinion of the actual wealth of the deposit. 
A few tons of gravel have, however, been washed in a rude way with 
the Berks rocker, which have yielded about gi of gold to the ton of 
gravel. — (American Journal of Science ami Arts, Sicond Series, 
vol. ri.. No. 17, p. 274.) 

6, Produce of Gold in the Ural and Siberia in tket/ear 1846. — 
According to a notice in the " Kommertscheskaja Gaseta," or 
Kussinn Commercial Journal, published by the Ministry of Finance, 
in Fobniary 1847, there had been remitted to the mint at St Peters- 
burg 1397-378 poods of gold, the produce of the imperial and pri- 
vate [nines in the Ural and Siberia during the year 1846. There 
was atill expected 326-368 poods of gold, the produceof these mines 



m^eTn^^^^^^jnemSnS' 



fTbe total proiluce, tlierefore, of Russian gold in 1 846 wa-i 172274e ] 
ods, or about 62-792 lb. aToirdupois ; whilst, in the previofis year J 
(1845) it was only 1371-800 poods, or 49-522 lb. avoirdupois. The J 
annual increase which had fallen in the last two years to 47 and 30 1 
poods, has consequently riiien to 351 poods, or 12-670 lb. avoirdu-J 
pois, which much surpas.ses any previous increase; the largest for- J 
raorly, or that between 1842 and 1843, being only 323'80 poods,— J 
{American Journal of Science and Arts, Second Series, vol. vi 
,!■ 276.) 

7. Dimorphism of Zinc (Jour. Pharm. et Chem., xiii. 18).- 
ToGggarath Las described (Annales de Pogg'. xxxix., 324] crystals I 
" pure zinc, of the form of hexagonal prisms. J. Nickles repoita I 
that a Gpecimen of zinc, prepared by M. Faviti after Jacquelain's I 
process, was crystallized in pentagonal dodecahedi-ons, like those of \ 
pyrites and grey cobalt. Zinc is therefore dimorphous. This ii 
the only example of dimorphism among metals, Miller has shewn I 
that tin crystallizes in square prisms (dinietric syutoni), and Fran- i 
kenheim has observed it in cubes. G. Rose (Annales de Pogg., J 
ilv,, 319) has announced that palladium and iridium are iBodimor-l 
phouB, cry.italling both in the rhouibohedi-al and tesstral systems. — I 
{American Journal of Scietice and Arts, Second Scries, vol. ■ ' 
No. 17, p. 255.) 
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8. Chemist tu the Royal Highland and Agricultural So<iety. — 
We have pleasure in announcing that our accomplished young friend, I 
Dr Thomas Anderson of Leith — an eleve of Berzelius and Liebig 
author of Memoirs on Organic and Inorganic Chemistry, has beea J 
appointed tu the lucrative office of Chemist to the Royal Highland^ 
and Agricultural Society of Scotland. 

9. Furififing Liquids by Galvanism (Patent Office Rep., issued I 
m 1848, p. 41). — A patent has been granted for an interesting 

by which a, feeble galvanic power is employed to separate salta,.! 
or alkalies from water or other liquids. Two poi-ous vessels | 
itaining water are partly immerstd in the liquid to be purl 

'no plate placed in one vessel, and an iron plate in the other I 
Other metals would answer, but the inventor prefers the ] 
ive. The zinc and copper plate being connected by a wire.galvanio J 
established, and the salts and other soluble matters s 
carried through into the porous cups, and these accumulate in onfi J 
the other, according to electrical relations of the impurities.— «s 
Journal of Science and Arts, Second Series, toI. vi., 
17, p. 260.) 

10. On the Sadiatinff Power of Substances. 'B^ k.^«&»:ii\ «.iA 
Courtep^ (Comptea Rendus, December 2,0 , ^%V\ .^^ \iv "i3aa «v- 
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peritnents of Mossod and CourtepSe, the substances, pulverizej « 
some water, holding a little glue in solution, were applied in coats to 
the faces of a small cube of cupper. This cube filled with bailing 
watei' was placed before a thermo-electric pile, with the radiating 
surfaces perpendicular to its asis. They concluded that, 

(1.) The metals have a much greater radiating power when in 
grains than when melted, or in mass. 

(2.) That the radiating power of a substance depends on the cohe- 
sion of its parts, and not upon their nature. 

(3.) That, il' all bodies were reduced tu the same degree of chemi- 
cal subdivision, they would have at 100" C. the same radiating 
power. 

11. Analysis of the Ashea of Turnip Leaves. — M. Kamur states 
that, deducting accidental admixtures, the leaves of the turnip 
(Braaaioa rufa, L,) yielded 0-39 per cent, of ashes, consisting of 

SiUca, 

Bulphurio Acid, 
Phosphate of Iron, 
Magnesia, 
Potash, 
Soda, . 

Ph-ospboric Acid, 
Chloride of Sodium, 
Lime, 
Carbonic Acid, 




—Jount. dn Pharm. et de Ch., Janvier 1848.— (TAe 
Edinburgh, anH Dublin Pkiloiopkical Magazine, Third Series, 
ToL xxxiii., No. 219, July 1848, p. 78.) 

12, On the Inorganie Substances in the different Parte of Plants. 
By D. C. Sammelsberg (Poggendorfs Annalen). — The examina- 
tion of pease and rape shewed a remarkable difference between the 
arrangement of the inorganic constituents of the seeds and the straw. 
In these plants, the seeds contained potash, without a trace of soda ; 
the straw contained both alkahes, but most of the soda. Lime and 
magnesia arc present in al! parts of both plants, — the former pre- 
dominates in the straw, the latter in the seed. Pho.'^phoric acid, 
which forms nearly half of the ash of the seed, is found only in small 
quantity in the seeds ; the carbonic acid of the ash, derived from or- 
ganic acids, &c., varies in a similar manner. 

The analyses of several other seeds, &c., quoted by Kammelsberg, 
seem to agree tolerably well with the supposition that potash predo- 
minates in the seed — soda in the straw or wood ; this is certainly 
not a universal rule. The large quantity of phosphoric acid in seeds 
has been noticed by other authoTa. 
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13. On Aunferous Glass. By H. Rose. — Gold is well fcnown 
*Ca be used in making a beautiful ted gUsE. After fusion this glass 

ts colourless ; but when healed not above a red heat, it becomes of a 
bright-red colour. Bo&e suggests that the gold is contSiUied in the 
glass in the state of a protoiido, which forms a colourless silicate by 
fusion, but st'ts free some portion of the protoxide when re-heated lo 
a temperature a little below that which forms it. This protoxide 
disseminated in a small quantity, in an extreme state of subdiTisioa, 
is believed to give the red colour. When too much heated, the red 
changes to a brown, and Rose attiibutes this to the ox.ide of gold be- 
coming partly reduced, and metallic gold set free. A fact, accord- 
ing to Hose, confirming this view, is presented bj copper. For a 
glass containing the protoxide of copper is colourless after fusion, a 
silicate being formed ; but it becomes green after heating, owing to 
the oxide set free. The ingredients used for the auriferous glass are, 
forty-sis pounds of quartz, twelve of boi'ax, twelve of nitre, one of 
minium, and one of arsenous acid ; these are moistened with a solu- 
tion of eight ducats of gold, m aqua I'egia, and then fused. — Fog- 
gendorf, Annal., vol. Ixsvii., p. 556.) 

14. On a Peculiar Property of Coke. By Mr J. Naamytk. — 
The following interesting fact was discovered some years ago, and it 
appears to furnibh additional evidence as to the identity of the dia- 
D.ond with carbon ; namely, that coke is post^essed of one of the most 
remarkable properties of the diamond, in so far as it has the pro- 
perty of cutting glass. I use the term " cutting" with all due con-' 
sideration, in contradistinction to the property of scratching, which 
is possessed by all bodies that are harder than glass. The cut pro- 
duced by coke is a perfect clear diamond-like cut, so clean and per- 
fect as to exhibit the most beautiful prismatic colours, owing to the 
perfection of the incision. Coke hitherto has been considered as a 
Boft substance, doubtless from the case with which a mass of it can 
be crushed and pulverised ; but it will be found that the minute plats* 
formed crystals, of which a mass of coke is composed, are vwy 
hard, and, as before said, are possessed of the i-emarkable property 

; discovery of the extreme '' diamond-like** 
IB of coke will, no doubt, prove of value in 
.rts, as well as interesting in a purely scien- 
irsation which ensued, it was stated by Mr 
Chance of Birmingham, that, in all probability, the knowledge of 
this fact would lead to a saving of nearly £400 a-year, in their est»- 
blisbment alone. 

15. On the Chemical Character of Sled. By Mr Nasmyih. — 
Were we to assume, as our standard of the importance of any inves- 
l^atioD, the relation which the subject of it bears to the progress of 
riritisatioD, there is no one wliich would reaubVi^iei tVa.tvvWx. -^Vi^ 
refhra to tbo subject of steel ; seeing that il is to out ^uaiiBsviti lA. 



of cutting glass. Th 
hardness of the partic 
many processes in the 
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the art of prodticing that inestimable material, that we 
the whole of the arte. I am desirous of contributing a few Ideas dd 
the subject, with a view to our arriving at more distinct knowledge 
as to what (in a chemical sense) steel is, and bo long the true basis 
for improvement in the process of its manufacture. It may be pro- 
per to name that steel is formed by surrounding bars of wrought 
iron with charcoal, placed in fire-brick troughs, from which air is 
excluded, and keeping the iron bars and charcoal in contact, and at 
a full red heat for soveral days, at the end of which time the iron 
bai's are found to be converted into steel. What is the nature of 
the obange which the iron has undergone we have no certain know- 
ledge ; the ordinary explanation is, that the iron has absorbed and 
combined with a portion of the charcoal or carbon, and has, in con- 
sequence, been conrerted into a carbonate of iron. But it has ever 
been a mystery that, on analysis, so very minute and questionable 
a portion of carbon i^ exhibited. It appears that the grand error in 
the abovo view of the subject, consists in our not duly understanding 
the nature of the change which carbon undergoes in its combination 
with iron in the formation of steel. Those who are famiUar with 
the process of the conversion of ii-on into steel, must have observed 
the remarkable change in the outward aspect of the bars of iron 
after their conversion ; namely, that they are covered with blisters. 
These blistera indicate the evolution ol' a very elastic gas, which is 
set free from the carbon in the act of its combination with the iron. 
I have the strongest reasons to think that these blisters are the re- 
sult of the decomposition of the carbon, whose metallic base enters 
into union with the iron, and forms with it an alloy, while the ether 
component element of the carbon is given forth, and so pi'oduces, in 
its escape, the blisters in question. On this assumption, we come to 
a very interesting question, — What is the nature of this gas ? In 
order to examine this, all that is requisite is, to fill a wrought iron 
retort with a mixture of pure carbon and iron filings, subject it to 
a long-continued red heat, and receive the evolved gas over mercury. 
Having obtained the gas in question in this manner, thon permit a 
piece of poUshed steel to come in contact with this gas, and, in all 
probability, we shall then have reproduced, on the surface of the 
steel, a coat of carbon, resulting from the re-union of its two ele- 
ments ; namely, that of the metallic base of the carbon then exist- 
ing in the ^teol, with the, as yet, unknown gas ; thus synthetically, 
as well as by the analytic process, eliminating the true nature of 
steel, and that of the elements or components of carbon. 

MISCELLAHEODS. 

16. Scde of Indian Tea at Eumaoon. — From Kumaoon we learn 

that the sale of tea, the produce of the province for the last year, 

camu off at the Capital on the 10th instant, witli a result extremely 

/kvourable to the ultimate auccesa of tW ex^iivvasnvV. TVe asxa^i- 
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ance, on tliii> oci:a)<i<jn, Native and European, was, we undeistand, ,1 
very encouraging in numbiT and resptictability, and very many held I 
com missions from stations near and remote, far exceeding in amount I 
the q^uantity exposed for sale. We have not accesR to the records of ■ 
the sale ; but from the inCornmtioii of our correspondents, we are 
duutd to believe tiiat the price lias advanced about a tliird on ihkt'V 
of last year. Notwithstanding an extremely dry and unfavourable I 
t^ason in Kumauon, we hear that the producu of 1848, under the | 
arrangements of Mr Jamison and his assistantB, is likely to triple f 
tliat of 1847. — Mountain Monitor, published at Simla, in the N. V 
of India. 

17- The Himalayan Alpine Lattd. — The vast limitary rauge o{ I 
snows to the north of India, has been kuuwti in all ages by naineft ' 
derived entirely from Sanscrit, the GroebB and Romans neither coin- 
ing fresh appellations nor even translating the senge of the Indian 
ones into their own langui^ts, but adopting almost unaltered the 
Sanscrit names they found. Thesu are Hemaobal, Heiua-aohal, 
mowy mountain; Hemadri, lleiua-adri, the same ; Uemalaya, 
lIenia-aU(ya,pface ofsnnw; Hemudaya,Hema-lidaya,eour(;eo/£noU'f I 
(as Sury6daya, source of sun or East). From the last term the G-reek J 
(Emodus is deduced without altei'ation. The followin<; tables, shew- 
ing the relative heigjit of the great Andean and Himalayan peaka^' 1 
and the conni^ctioii of the latter with the physical geography of 1 
nortliern India may prove interesting, since no one but myself I be- 
lieve is in a position to note the connection of the snowy peaks wiUi 
the distribution of waters quoad the eaGteni half of this munificent 
theatre of nature's vastest display. 

Andean Peaks. Feet. llimalayuii Teaks. Feet 

eorato, 25,400 Nan da Devi 25,749 

llUmant 24,350 Dhavola giri, 27,060 

Desya caasadii, 19,570 Goaain than 24,700 

DescabeBado, 21,100 Kadchan Jhinga, 24,000 

t'Mmbarazo, 81,441 Oholo, 36,000 

HlBALAVAN PbAES. 

Hames. Rnlatitins. 

if the Indus, Alpine Faunjab. 



Gueainthan vel Daj'sbliang (above tbe r Alpine basin of Oandac, East end. 

valley of Nepal) { Trlsol. Alplnfi basin of C'tei, Wert 

■ I end. Sun foai. 

^H / Alpine Basin of Toai. East end, Tam- 

^njMnchan Jbiaga (above Sikim), { vnr. Alpine basin of Tlshta, West. 

^Mkolo (^bov.^ Bbuta,,), 



Alpine IjftBln uf Twte, ^fflalftT.i,-?iKv- 
West end, TiHTtW. 
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The latter of tlie above tables shews wiih distinctness the connect 
tioD that exisb} between the greatest eleTatioas of the snowy range 
and the aquatic splem of the Sub-himaUyoA. so that the great snow 
peaks are really entitled to be considered divortia aqvontm on the 
Indian side of the snows, whatever may be the case on the TibetM 
side : and, it is ubservable that at those pointe where the transnivean 
origin of our river necessitates a partial reference of our aquatic sys- 
tem to extra Indian limits, there no such towering snowy peak 
seems to deniark the alpine Sub- hem a lay an basin as in cases where 
oar aqueous system is altogether our own and Cisnivean. Thus we 
have no peak to define the basin of the Indus on its western or east- 
em niai^in. At least, I know of none, though Pai^yul may in part 
be considered a water-shed, and so, at the other end of the chain, 
may Chumalaii, Both peaks, however, are detached and stand on 
the plain of Tibet. Cholo is near to Ghumalari and not detached, 
or the innumerable rivers of these regions the only ones with ascer* 
tained transnivean sources are the Indus, Sutlege, Karnali, Saupu, 
and Arun, whereof the four first take their rise at Gangri, the 
great water shed of the plain of Tibet, close to Lake Mepang vel Ua- 
nasrovar, and the fifth or Arun from tlie northern slope of Hem^- 
chal in the district of Tingri. These five rivers are. as might be 
expected, the largest of the whole, both the Karnali and Arun ex- 
ceeding the Ganges or Jumna within the mountains, and being nearly 
equal the one to the other, Gangri is probably the Kailas of the 
Hindus, whence diverge to the four quarters of the compass the four 
great rivers of Bharat des. I have said above that only five of our 
rivers have trans-hemalayan suiircea. It is however probable, though 
unascertained, thrt the PainomchC and Monas arise beyond the 
snows, and are identical respectively with the Naivel Pa-chu and 
the Mon-chu of Klaproth. Chii vel Tchu means river, so that in 
the one caae wo have an absolute identity of names, and nearly so 
in the other (Pa-Pai the root). 

Kiaproth's determination to make the Sanpu something else than 
the Brahmputra, has led him to overlook the several large streams 
descending into Bhutan and Assam. Had he been aware that his 
Shofcbaja is She vel Bhutan, and his Mon vel Moun the Ois-hema- 
layans generally, he must have been more accessible to recent evi- 
dence against his theory.* 

With regard to the heights of the Hemalayan peaks, of the five 
given, the two first are Webb's and Herbert's, the third Colebrook's, 
and the fourth and fifth Waugh's, communicated verbally, the results 
of his recent operations not having yet been completely worked out. 
The peak called by me Cholo, Captain W. supposes to be Chuma- 
lari ; but the natives say otherwise. Captain W.'s positions for 
triangulationf were at 85 miles distance. Captain Herbert JubUt 
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ob^erveG, tliat unequalled and v&>,t as is the elevation of tlie Giants j 
of Heniachal, no adequate concLption of the vast mountain mass 
can be formed by merely adverting to them The best way is to j 
contemplat* the whole extent and E;enersl elevation of the snowy j 
region gpt'cading over some 1800 to 2000 miles, with a breadth at | 
depth of 20 miles, peaks above 6 miles high, distritiuted through- I 
out its whole extent, and paesen similarly extended, yet seldom of 1 
never falling below 15,000 feel; and all this though we admit j 
Huraboldt'a somewhat theoretic negation of the general opinion, thft I 
Hemachal, and not, SiS he contends, Kuenlun, is the chain whiirh I 
divides Asia from end to end! — B. H. Hodgson, Esq. I 

18. Tamaway Forest in the Highlands of Scotland.. — Few knew I 
what Tai-naway was in those days, — almost untrodden, except by the 
deer, the roe, the foxes, and the pine-martins. Its green dells filled 
with lilies of the valley, its bants covered with wild hyacinths, prim- 
roses, and pyrolas, and its deep thickets clothed with every species 
of woodland luxuriance, in blossoms, grass, moss, and timber of every 
kind, growing with the magnificence and solitude of an aboriginal 
wilderness, — a world of unknown beauty and silent loneliness, broken 
only by the sough of the pines, the hum of tlie water, the hoarse 
bell of the buck, the long wild cry of the fox, the shriek of the heron, 
or the strange mysterious tap of the northern woodpecker. For ten 
years we knen every dell, and bank, and thicket, and, excepting the j 
foresters and keepers, during the early part of that time, we can only / 
remaniber to have met three or four individuals. — Allen's Deer 
Stalking. 

19. The Himalayan Mountains ttot favourable for Colonisation. 
— Such data, fortified by experience, will enable us to rate at its 
proper worth the colonisation cant which so often fills the gaaett 
combined with the most exaggerated pictures of Himalayan resourc 
and the most chimerical schemes for railways, in a country where we 
are only too happy to find any roads at all. In sober truth, the re- 
sources of the mountains are not many, and are already as much de- I 
veloped as the nature of the country will admit of. Consequent oa 
the cost of transport, the timber, tar, iron, hemp, madder, &c., can- 
not, at any remunerating price, come into competition with the water- 
borne articles of Europe, and other maritime lands ; or the supply 
already equals the demand. The soil, except in the low valleys 
where the European colonist cannot exist, is generally poor, besides 
being pre-occupied, and often exhausted, by the aboriginal popula- 
tion. Of the feelings with which these would regard any extensive 
immigration of agricultural Furopeans, wo may judge by the dis- 
satisfaction with which they relinquished the comparatively trifitng 
lands required for the Tea plantations. The fine tra«ita of ^\at 
meadow, which Sank the Snowy Range, ate Icio temoXa ^ii ^sluOiavi, 
and are too high and too cold to ripen gra\i\. lt\a cdttsivnX'jXss.^Hia- 
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European out-door labour. Everywhere we encouiitBr miserably dis- 
oaaed objeotH amongst the natives, much to be ascribed to filthy habits, 
no doubt ; and up to 6500 or 6000 feet, the amount of sicknew 
amongst Europt^ani>, though not of a serious description, is consider- 
able, and of a nature which aingularlj indiKpoKes and unfits the sub- 
ject for occupation. Such, too, is the power of the sun at all eleva- 
vations, from April till October, between 9 a.m. and 4 p.m., that 
Europeans, can rarely, wilh impunity, brave its rays. The mean 
annual temperature, at 7500 feet elevation, is nearly that of Londoo ; 
but the fact that few of the trees indigenous at that altitude, can 
stand an Engliish winter, points to a signal difference of conditions in 
the distribution of Himalayan heat and moisture. Dr Royle well 
observes, after the astronomers, that, in advancing north from tlie 
equator, tbe sun passes over 12° in the first month, 8° in the second, 
and only 3J° in tbe third ; and that, hence, from his longer presence 
there, and the greatly increased length of the day, the heat is more 
intense at the tropic than at the equator ; at the former the sun is 
more or less vertical for about sin days only ; at the latter for nearly 
two months. The diEtance of the Himalaya from the northern tro- 
pic is not great; and where we have a southern exposure, is more 
than compensated ; there indeed, the sun's rays strike vertically with 
intolerable pi>wer, augmenting in the ratio of our ascent, so that one 
is absolutely scorched while walking on a glacier. What a contrast 
also between the generally serene brilliant sky, and extremely dry 
atmosphere of the Himalya, during eight or nine months of the year, 
and the cloudy canopy which so generally rests over the British 
Islands ! The sun's arrival at tJhe Tropic of Cancer is marked 
here by that of the rainy season, when tlie previously dry 
atmosphere is suddenly, and for three months, saturated with mois- 
ture, with a sun potent enough to knock down an ox, when he does 
shew himself, which is not seldom. During thia period, one is al- 
ternately baked and chilled half a dozen times during the twenty- 
four hours, and that nut in the low confined valleys, but upon per- 
fectly open ridges, such as Almorah, whore it is, consequently, a 
matter of some difficulty to adjust one's clothing to the frequent 
fluctuations of temperature, the annual chango of dress which Mr 
Foi-tune describes amongst the Chinese being here diurnal. Tbe re- 
sult at Almorah, Kussowlee, &c.,appears to be as much, though not 
so dangerous sickness, as in the much abused plains. 

If the above be a true view of the case, it appears chimerical to 
hope that the Himalaya can ever maintain an independent body of 
colonists, such as might supersede the necessity of drawing recruits 
from Europe, or such aa, on any emergency, could be brought down 
to act in the defence of the Lower Empire. This is a very different 
question from that of the titnesa o£ U\b n\>j\iaWiiH for sanitary 
sectlements occupied by ttose in t\\B stfcV\tB oi Go-jftTMaBvA, «»& 
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whose means of Bubsiatence are drawn from the Plains ; that, in- 
deed, is no longer a, question a hundred applications for every 
vacant appointment in the mountains attest. — Major Madden in 
Jounial of the Asiatic Society of Bengal, No. xviii. (New Series), 
p. 420. 



List of Patents granted for Scotland from 22d September to \ 
22d December 1848. 

1. To RoBBET Thomson Pattison, of Glasgow, in Scotknd, pri 
" an improved preparation or material for fixing paint or pigment 
Eoloura on cotton, linen, woollen, sili, and other woven fabrics."— 26tU 
September 1848. 

2. To William Southam, of Nnneaton, in the oounty of Warwiot, 
miller, " improvements in cotton miUs, or in niaehinerj' for pulverizing 
corn grain or seeds." — 36th September 1848. 

3. To William Losn, of Newcastle-upon-Tyne, " improvemente in 
steam-onginea." — 26th September 1848. 

4. To James Peteie, of Rochdale, in the county of Lancaster, en- 
gineer, " certain improvements in steam-engines." — 26th September 
1848. 

5. To Thomas Spe.vcbk, of Prescot, in the county of Lancaster, 
earthenware manufacturer, " certain improvements in machinery, or ap- 
paratus for manufacturing pipes or tubes from clay, or_other plastic 
materials, part or parts of which improvements are applicable to tbe 
manufacture of hollow earthenware." — 27th September 1848. 

6. To John Davie Moiieies Stielino, of Black Grange, N. B., Esq., 
" improvements in tbe manufacture of iron and metallic compounds." — 2i 
October 1848* 

7. To Geohoe Roice, of Fletland, in the county of Lincoln, miller, 
" improvements in machinery or apparatus for depositing, oleanaing, and 
grinding corn and seed ; also in apparatus for dressing the meal or flour 
node from wheat and other grains." — 2d October 1848. 

8. To William Sagih, of Rochdale, in tbe county of Lancaster, 
wool-dealer, " certain improved means and apparatus for effecting the 
(ranait or conveyance of goods, passengers, and correspondence, by land 
or water, and for other sucli purposes, part or parts of which means and 
apparatus constitute a new and improved method of generating steam, 
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whiub iD);>roTeiaeiit U a[ipljcable to other purpoaee Ui «hich iteam ii 
generally apijlied as a motiTe power." — 3d October 1848. 

8. To KicBABD CoAD, of EcniiingtoD, in the coontjr of Sarrej, «&»- 
mist, " improreioents in the combustion of fuel, and in appljing flie 
heat M obtaiued." — Cth October 1843. 

10. To Andbsr Paton Hallidat, of Manohetter, in the eonnty of 
LuoaBter. manufocturing-chemist, " certain improTements in the nuuU' 
factore of pyroligneous acids."— 10th October 1848. 

11. To William Wilkinson Nicholson, of Alton Street, Gray's Inn 
Road, in the countj of Middlesei, civil engineer, " improvements in ma- 
ehiner; for compreesing wood and other material! reqiuring sach a pio- 
oe«i."— 10th October 1848. 

12. To Alonzo Buonapaetb Woodcock, of ManoLealeT, " improve- 
ments in ateam-enginea, and in apparatus for raising, forcing, and oon- 
vejing water and other fluids." — 13th October 1848. 

13. To John James ^Colb, of Lucas Street, in the coontj of Middle- 
UX, engineer, " oertain improvamenta in Bteani-engines."~25th October 
1848. 

14. To Hahrt Joseph Peblback, of Hambnrgh, founder, "an im- 
proved method or nietboda of uniting certain metals and allojs of metaJ." 
— 23lh October 1848. 

15. To Peter Fairbaibn, of Leeds, in the county of York, machine- 
maker, " improvements in machinery for bechling, carding, drawing, 
roving, and spinning flai, hemp, tow, silk, or other fibrous Bubstances," 
- 30th October 1849. 

16. To Joseph Evoene Asaeut, of Lille, in the Republic of France, 
" improved means of obtaining motive power." — 30th October 1848, 

17. To Isaiah Daviee, of Birmingham, in the county of Warwick, 
engineer, " improvetnenta in steam-engines and locomotive carriages, 
parts of which are also applicable to other motive machinery." — 31st 
October 1848. 

13. To Thomas John Knowlets, of Heysham Tower, near Lancaster, 
Esquire, and William Fillib, of Shirley, in the county of Hants, mecha- 
nician, " improvements in generating, medicating, and applying heat." — 
6th November 1848. 

19, To Henht Bessemer, of St Pancras Road, in the county of Middle- 
sex, engineer, " improvements in the manuikoture of glass." — 6th No- 
vember 1848. 
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20. To Charles Gbeen. of Binningham, in the county of Wftrwiok, 
patent brass-tube monufaclurer, and James Newman, of Btrminghain, 
manufacturer, " improTejuentB in the manufacture of a part or parts of 
railway wheels.'' — 14th November 1848. 

21. To Thomas John Knowlet, of Heyeham Tower, near Lancaster, 
Eequire, " improvemente in the application, removal, and compressirai of 
atmospheric air," — 14th November 1848. 

22. To Thomas Gill and John Edoecumde Gili., of Pljmouth, manu< 
fiKtmers, " improvements in the manufacture of manures," — 15th Novem- 
ber 1348. 

23. To Alfhed Vincent Newton, of the Office for Patents, 66 Ohan- 
eery Lane, ia the county of Middlesex, raeolianical draughtsman, " cer- 
tain improvements in the manufacture of steel;" being a communication 
from a Foreigner residing abroad, — 20tli November 1848. 

34. To Geohoe Reminoton, orWarkworth.in the coonty of Northum- 
berland, civil engineer, " improvementa in locomotive engines, and in 
marine and stationary engines." — 20th November 1848, 

25. To John AnMSTBONo, of Edinburgh, in the i;ounty of Mid-Lothian, 
brBssfounder, " improvements in constructing water-closets." — 23d No- 
Tember 1848, 

S6. To Edward Ddnooube Lines, of Cfaelaea, soda-water mannfao- 
tnrer, and Samcel Loz Fbekhont, of Love Lane, in the city of Lon- 
don, " improvements in the manufacture of colours, oils, and varnishes, 
acids, and spirits ; and in the manufacture of eharcoal ; and also in treat- 
ing vegetable substances for, and in obtaining end treating extractive 
matters therefrom." — 24th November 1848, 

27. To Joseph Lewis, of Salford, in thecounty of Lancaster, machine- 
maker, and William MacLabut, of the same place, manager, " certain 
improvements in machinery, or apparatus applicable to the preparation 
and spinning of cotton, wool, silk, flax, and otber fibrous substances," — 
27th November 1848, 

28. To John Haebis, of No. 4 Richard's Terrace, Albion Street, 
fiotherhithe, in the county of Surrey, engineer, " a mode or modes of 
founding types, and of casting in metal, plosior, and certain other mate- 
■riaU," — 28th November 1848. 

29. To Aleiandeii Paheeb, of Birmingham, in the county of War- 
[ wick, chemist, " improvements in the manufacture of metals, and in coat- 
I ing metals," — 30th November 1848. 

, To Aleiandek Balfour, of Dundee, in the county of Forfar, 
LiScolland, leather -merchant and manufacturer, " improvements in apparatua 
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for cutting metal wasbers and other articles, and in tbe conBtruction of 
buffers."— 4th Noyember 1848. 

31. To Christian Schiele, of Manchester, in the county of Lancaster, 
mechanician, *' certain improvements in the construction of cocks or valves, 
which improvements are also applicable for reducing the friction of axles, 
journals, bearings, or other rubbing surfaces of machinery in general." — 
4th December 1848. 

32. To William Young, of the firm of Henry Bannerman and Sons, 
of Manchester, in the county of Lancaster, merchant, " certain improve- 
ments in machinery or apparatus for winding, balling, or spooling thread- 
yam, or other fibrous materials." — 8th December 1848. 

33. To Alfred Vincent Newton, of the Office for Patents, No. Q^ 
Chancery Lane, in the county of Middlesex, mechanical draughtsman, 
'* improvements in casting printing types and other similar raised sur- 
faces, and also in casting quadrats and spaces ; " being a communication 
from a Foreigner residing abroad. — 11th December 1848. 

34. To James Henry Staple Wildsmith, of the City Road, experi- 
mental chemist, ** improvements in the purification of naphtha (likewise 
called wood- spirit and hydrated oxide of naphtha), pyroligneous acid and 
cupion, and certain other products of the destructive distillation of wood, 
peat, and certain other vegetable matters, and of acetate of lime and 
shale, and in the purification of coal-tar and mineral naphtha, likewise 
spirits, being the product of fermentation." — 12th December 1848. 

35. To Henry Newton, of Smethwick, near Birmingham, in the county 
of Stafford, " an improvement or improvements in trusses." — 13th De- 
cember 1848. 

36. To Duncan Mackenzie, of Goodman's Fields, in the county of 
Middlesex, manufacturer, ** certain improvements in Jacquard machinery 
for figuring fabrics and tissues generally, and apparatus for transmission 
of designs to the said Jacquard machinery, parts of which are applicable 
to playing musical instruments, composing printing types, and other like 
purposes." — 22d December 1848. 
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Obituaiy Notice of Lieutenant George Augustus Fredp.rich 
RuxtoH. By Dr KiHG. Communicated by the Author.* 

Mr Kuxton was born on the 24th of July 1821. He was 
the third son of John Ruxton, Esq., of Broad Oak, Brenchley, 
Kent, and of Anna Mai'ia, daughter of the late CoJonel Pa- 
trick Hay, a lineal descendant of the nohle house of Tweed- 
dale. 

Many individuals, even in the most enterprising periods of 
our history, have been made the subjects of elaborate biogra- 
phy, with far less title to the honour than Mr Ruxton. Time 
was not granted him to embody, in a permanent shape, more 
than a tithe of liis personal experiences and strange adven- 
tures in three quarters of the globe ; indeed, when we consider 
the amount of physical labour which he endured, and the ex- 
tent of the fields over which his wanderings were spread, we 
are almost led to wonder how he i^ould have found leisure even 
to have written so much. MrRuxton commenced his education 
at Tunbridge School, whence he went to Sandhurst ; but his 
chivalrous spirit was such, that he left the college without wait- 
ing for his commission, tolearn the practical part of the duties 
of a soldier on the field of civil war raging in the peninsula 
of Spain in 1837 and 1838. He joined the cavalry under Don 
Diego Leon, and was present in the following actions : 1839, 
capture of Los Arcos ; March 7, action of Villatuerta and 
affair of the Ega ; April 17 and 18, action of and taking the 
fortified bridge and entrenched height of Belascoin ; April 

* Ronii before the Ethoologicat Society, 'iOlU Uecaio^iBv \%\%. 
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29 and 30, and May 1 and 2, action of Arroniz ; May 10 
and July 3, action of the Val de Bemieza. For these ser- 
vices, but more especially for his gallantry at Belascoin, he 
was created, by Isabella II., a " Knight of the first class of 
of the Order of St Fernando," receiving the royal permission 
to accept and wear the order in the British service ; and, on 
his return from Spain, at the close of 1839, he found himself 
gazetted to a comniisaion in the 89th regiment, which corps 
he immediately joined in Ireland. 

It was while serving with thia regiment in Canada that 
he first became acquainted with the stirring scenes of Indian 
life which he has since so graphically portrayed. The " open 
Prairie" and " the Indians," waa just the field of adventure 
which suited bis organization, both mental and physical, and, 
yielding to that impulse which iu him waa irresistibly deve- 
loped, he resigned hia commission, and directed his steps to 
the Indian wigwam, and to the wild, enchanting scenery 
around it, — a land only tenanted by the Red man or the soli- 
tary American trapper. Those who are familiar with hia 
writings cannot fail to have marked the singular delight with 
which the author dwells upon the recollections of thia portion 
of hia career, and the longing which he carried with him to 
the hour of death for a return to those scenes of primitive 
freedom. " Although liable to an accusation of barbarism,'' 
he writes, " I must confess that the very happiest moments 
of my life have been spent in the wilderness of the far west ; 
and I never recall but with pleasure the remembrance of 
my solitary camp, with no friend near me more faithful than 
my rifle, and no companion more sociable than my good horse 
and mules, or the attendant cayute which nightly serenaded 
us. With a plentiful supply of dry pine logs on the fire, and 
its cheerful blaze streaming far up into the sky, illuminating 
the valley far and near, and exhibiting the animals, well fed 
and at rest over their picket-fires, I would sit cross-legged, 
enjoying the genial warmth, and, pipe in mouth, watch the 
blue smoke as it curled upwards, building castles in its 
vapoury wreaths, and in the fantastic shapes it assumed, 
peopling the solitude with figures of those far away. Scarcely, 
however, did I ever wish to change RViyWiD.v*. o'i 'i^aeioTO.for 
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all the luxuries of civilized life ; and, unnatural and extraor- 
dinary as it may appear, yet such is the fascination of the life 
of the mountain hunter, that I believe not one instance could 
be adduced of even the most polished and civilized of men, j 
who had once tasted the sweetn of itui attendant liberty an^ 
freedom from every worldly care, not regretting the moment'] 
when he exchanged it for the monotonous life of the aettle- 
mentB, nor sighing and sighing again once more to partake 
. of ita pleasures and allurements." 

The vast store of interesting information which Mr Rux- 
I ten gathered in the far west created a thirst for adven- 
' tura of the most daring kind. It was to Africa that he firat ■ 
turned his attention, in order to add to our goographicajka 
knowledge some of its unexplored and hitherto inacces 
Bible lands. His conversations to those to whom he c 
I nicated his plans were of the most stirring and convincing 
' nature. The president of the Royal Geographical SocietjfS 
has given us, in his anniversary address to that body in 1845, 
his recollection of Mr Ruxton's conversation with him in 
these words ; — 

" To my great surprise I recently conversed with an ar- 
dent and accomplished youth, Lieutenant Ruxton, late of the 
89th regiment, who hasformed the dai'ing project of traversing 
Africa in the parallel of the southern tropic, and has actually 
started for this purpose. Preparing himself by previous ex- 
cursions on foot in North Africa and Algeria, he sailed from 
Liverpool early in December last, in the ' Royalist,' for 
Ichaboe, now so well known for its guano. From this spot 
be was to repair to Walwich Bay, at the mouth of the Ku- 
isiss river, where we have already mercantile establishments. 
The intrepid traveller had received from the agents of these 
establishments such favourable accounts of the natives to- 
wards the interior, as also of tlie nature of the climate, that 
be has the most sanguine hopes of being able to penetrate to 
_ the central region, if not of traversing it to the Portuguese 
^B colonies of Mozambique. If this be accomplished (and there 
^1 are traditions of its having been done in former times by the 
^^ Portugneae), then, indeed, will Lieutenanl ^msAo^ Vb.^^ b.'l- 
^^^^aired B permanent name for himae\E aTQomg "BtaW^Jiv tTii."flA- 
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lere, by making us acquainted with the nature of the axis of 
the great continent, of which we poaseaa the southern extre- 
mity. 

It was on the 18th of March 1845 that Mr Ruxton landed 
on the west coast of Africa, to push his adventurous way, 
accompanied by a aingie companion, a volunteer from the 
Royalist. Expecting to find vessels at Angra Pequena, the 
travellers took very little water and provisions. Their route 
along the coast was most fatiguing, from the moving sands, 
in which they sank at every step. The only vegetation was 
a stunted sand-plant, affording subsistence to a species of 
hare rather plentiful, and dwarfy scrubby myrrh plants, from 
which the gum freely exuded, though the shrubs were leaf- 
less, and apparently dead. The coast was found to be strewed 
with the wrecks of many vessels and boats. At sunset on 
the 20th they came in sight of Angra Pequena, where they 
saw only one vessel, and that in the act of getting under 
weigh, and too far off to see them. They sat down exhausted 
with fatigue, to reflect upon their hard fate. A single biscuit 
each, besides limpits found on the rocks, had been their only 
food for three days. They were unable to discover either the 
Fish River, or the three or four smaller streams denoted as 
falling into the sea between the Gariep and Walwich Bay, — 
geographical errors, which promised speedily to seal their 
fate. With an energy which has since been found so charac- 
teristic of the man, Mr Ruxton at once exclaimed, " For 
Ichahoe ; it is there alone that we can hope for life." And 
notwithstanding this wise step was immediately taken, they 
were still far from Walwich Bay on their homewai'd route, 
when, exhausted with heat, fatigue, and want of food, they 
had no alternative but to resign themselves to death, A 
party of Indians, however, discovered them in this dreadful 
condition, and by administering to their wants, enabled them 
to reach the Royalist, still at her anchorage. 

Mr Ruxton had the misfortune to find that, from the jea- 
lousy of the traders established on the coast, and of the mis- 
sionaries, he could get no assistance from the natives to en- 
able liim to prosecute his explorations into the interior; and 
he was accordingly compelled to TeWTuta'B.tn^a.'aA. 
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Short as untowaiil circumstances rendered this travel- 
ler's operationa, he still had time to improve our maps, by 
expunging from them tlie Fish River, and other smaller 
streams. A detailed account of this all but fatal journey is 
inserted at length in the Nautical Magazine for January 
1846. 

Before leaving Africa, Mr Ruxton mode himself acquainted 
with the manners and customs of the natural inhabitants of 
the almost inaecessihle valleys of Snewbury, Meuweldt, and 
the desolate tracts of Karoo, or desert, extending from the 
northern boundary of Cape Colony northward nearly to the 
tropic. He contributed to the Ethnological Society of Lon- 
don, at its meeting of the 26th of Xovember 1845, an able 
paper on the interesting people who are known by the name 
of Bushmen, — a race of human beings existing on locusts 
and the larvie of insects, food sought by them as a luxury, 
and deemed tlie greatest blessing, which, to the rest of man- 
kind, is a plague and a pestilence. Desolate and forlorn as 
!■ the condition of these poor creatures, Mr Ruxton describes 
intercourse with them to be favourable to their morals, 
•nd adds, " Well may they be now called outcasts, when it is 

matter of history that, in 1652, when the Dutch took poa- 

ission of the Cape, they had large herds of cattle, which the 
Whitei first obtained by barter, and ultimately by force, a sys- 
tem of persecution which drove them from desert to desert, 

their band raised against every man, and every man's against 
them.' " 

Nothing daunted by the peril of his first adventure in 
Africa, and still having the same conception, to use the words 
of the President of the Royal Geographical Society, of his 

daring project of traversing Africa in the parallel of the 
Vouthern tropic," he asked, again and again, from Her Ma- 
jesty's Government some little assistance to enrich his private 
Tesourcefl, which ended in the application being referred to 

le Geographical Society for its opinion, and that opinion be- 
ing filed in the archives of the Colonial Office, — an opinion, 
le it said, equally to the credit of the Society and of Mr 
Ruxton, — expressed, without loss of time, strongly in its fa- 
Tour. Delay followed delay, which our adventurous traveller 



I 



202 Obituari/ Notice of ^^^^^^M 

could no more brook thau those who have trodden before hiro 
the same crooked path, destined, like himself, to perform 
great works with little means, but that the Government was 
incapable of appreciating the rich store-houaes it resolved 
to lay waste, and he consequently withdrew from the field of 
research in Africa. 

To Mexico Mr Ruxton now bent his course, where he was 
not only a silent observer of the sanguinary assault and cap- 
ture of Monterey by General Taylor, but of the proceedings 
of the corps called Texan Rangers, a body of men formed 
out of the wildest and most dissolute class in the State of 
Texas. Civilised society has scarcely offered a parallel to 
the excesses committed by the Texan Rangers, except per- 
haps in those freebooting incursions notorious as the Santa 
Fe expeditions, Mr Rnxton left this scene of horror for 
Saltillo, now the headquarters of the American army, and 
upon which Antonio Lopez de Santa Anna was advancing with 
a large force. The trial of strength between the two armies, 
being, in round numbers, 4000 Americans against 18,000 
Mexicans, was called the Battle of Bucna Vista. Of this 
conflict Mr Rnxton thus expresses himself, " As at Monterey, 
at Palo Alto, and Resaca de la Palnia, Taylor proved himself 
to be a brave soldier but no general ; and although it is cer- 
tain that the gallant little American army did all men could 
do in the way of fighting, yet their victory must be attributed 
more to the downright cowardice and incapacity of Santa 
Anna and his officers, than to the superior skill of their own 
general, or even their own undeniable and obstinate courage 
and endurance. Of the Mexican troops, it is almost unneces- 
sary to speak. The Mexican soldier does not possess, in 
any degree, a single spark of what we understand by the 
word courage ; but, like all uncivilised men, has that indiflfer- 
ence to the fear of death, which would enable him to face perils 
of any kind, if led by an officer in whom he places the slightest 
confidence. The extraordinary successes of the Americans, 
during the present war, have resulted entirely from their su- 
periority in courage, and in this alone ; for there has scarcely 
been one action fought from the Palo Alto to the capture of 
t/ie city uf Mexico, in wbich tbe Amencaii ^aiiCTa\*\iKVft xidt 
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exhibited the moat thorough ignorance of nkilful tactics, and 
the most perfect contempt of military manceuvre ; and depend- 
ing entirely iipon the known bravery of the troops under their 
command, all their Bucceaaes have been gained at an immenBe 
sacrifice of human life." lu Frazer'a Magazine for July 1848, 
under the title of " Sketches of the Mexican War," will be 
found Mr Ruxton's narrative of the recent struggle between 
the Americans and the Mexicans. 

The social condition first of the Mexicans and the Mexi- 
can Indians, and afterwards of the North American Indians, 
now engrossed IMr Euxton'a whole attention ; and it is merely 
neceaaary to mention, that the title under which this accom- 
plished travellei" wrote is " Adventures in Mexico and the 
Rocky Mountains," in order to call forth anew that admira- 
tion for tlie author which has seldom been bestowed so uni- 
versally upon one of the contributors to the series of the 
Home and Colonial Library, of which these adventures form 
a part. It divides, with Madame Oaldcrun de la Barca'a 
well-known volumea, the merit of being the best narration 
extant of travel and general observation in modern Mexi- 
co. " No traveller," writes a talented reviewer, '■ has pre- 
sented Iiimself to the world, we dare avouch, with a tale 
better worth hearing than this. We are struck by the an- 
swer which such adventures as this give to those who are for 
ever complaining of the enervating influences of civilisation ; 
arS if comfort, mtelligence, and self-command, were to drive 
manhood out of the world. What do they who believe that 
no strength would be forthcoming in this silken age, were it 
wanted, make of a Lady Sale ? What of a Rajah Brooke \ 
What of such an autumn tourist as Mr Ruxton. The fine 
old times of ' bow and spear,' the days when geographical 
discovery took such strange forms and colours from super- 
stition, did not yield a better heroine and better heroes than 
these have proved themselves." 

To the Ethnological Society of London Mr Ruxton made a 
contribution, as one of the results of his Mexican adventures, 
in the form of a paper " On the Migration of the Ancient 
Mexicans, and their Analogy to the existing ludiau Tvltat 
^f northern Mexico." The Ottomiea,«\'Ni.'c'B.AiS.'yi\i;% 
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are the aborigines of that portion of Mexico classically known 
as tlie Valley of Analiuac, a certain analogy being traceable 
in tlieir character and habits to the savage tribes of Apaches 
who infest the northern states of Mexico iit the present time ; 
and these Apaches are the aborigines of New Mexico. From 
the Apaches branch the Pueblos, Navajos, Apachea Coyo- 
teros, Mescaleros, Moquis, Yubissias, Maricopas, Chiricaqnia, 
Chemeguabas, Yumayas, which are tribes of the Moquis, and 
the Nijoras, a small tribe on the GiU, all of whom speak the 
Apache, with some slight dialectical difference, the idiomatic 
structure being the same. These people, Mr Ruxton remarks, 
are eminently distingiiisbed from the New Mexicans or de- 
scendants of the Spanish conquerors, in their social and moral 
character; being industrious, sober, and honest; the women 
as remarkable for chastity, as the New Mexicans are noto- 
rious for the laxity of their morals. ■' That the ancient Mexi- 
cans had attained to any other that^ the most primitive stage 
of civilisation is not borne out by any remains which are left 
in these days to direct our judgment, and that, if the historians 
who have worked up into romance the meagre materials af- 
forded by Mexican history had written only what they con- 
scientiously believed, — if the ancient Mexicans had been de- 
scribed to he, what in truth they were, and no more, a tribe 
of Indiana dwelling in lodges of stone, and living by agricul- 
ture, — we should be better able to appreciate their real state, 
and to draw a just comparison between the pomp and glory 
of the court of Montezuma, and the regal splendour displayed 
at the present day in the Medicine Lodge of Tum-ga-cosh or 
Buffalo Belly, the chief of the mighty nation of the Comanche." 
" Life in the Far West" is another of Mr Ruxton's vigorous 
productions, which has so completely gained the suffrages of 
the public as not to need commendation at my hands. It 
first appeared in Blackwood's Magazine ; but is now pub- 
lished in a separate form. 

From a traveller of Mr Euxton's pretensions, whose 
touches fall on the paper with that hold and clear mark which 
bespeaks strength, and animal spirits, and powers of obser- 
vation, in a healthy state, '■ the Oregon Question" was not 
likely to escape his notice. In a pamphlet published by Mr 
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Ollivier of Pall Mall, Mr Euxton took " a glance at the re- 
spective claims of Great Britain and the United States to the 
Territory in Dispute,'' which he has worked out historically 
and logically, with his usual master mind. 

When we retlect that all we have stated is the work of one 
who had but just attained his twenty-seventh year, and that 
he has been suddenly taken from us, a victim to climate, in 
the active prosecution of farther research, — a working-bee col- 
lecting food for his kind, — we cannot help deeply lamenting 
his loss, and paying a lasting tribute to his memory by placing 
on record in the Journal of the Ethnological Society, this im- 
L jierfect sketch of his short but useful life. > 



[ On Ancient Sea-Marijins, mith Observations on the Study of 
Terraces, fiy James D. Daka. -, , 



Mr R, Chambers, in his work on " Ancient Sea Margins,''* 
has entered upon a subject of great scientific interest. It 

|. rises beyond the study of isolated deposits, or local pbeno- 
a, and embraces facts bearing upon the geological history 

I of whole continents, indicating wide changes in the earth's 
^urfdce, and the latest of this general nature our globe has 
undergone. The truth, moreover, is exhibited in characters 
which cannot be mistaken, even by the mind unaccustomed 
to geological evidence. It is marked in the condition of the 
Boil, and in the extent and features of the fields of our valleys ; 
and even the higher country along the smaller streams, bears 
evidence that the same causes have there modified the main 
outlines of the land, and determined its variations of character. 
The farmer is well awareof the distinction of upper and lower 
plain or prairie along our streams ; and knows that he often 
may distinguish the different flats by the peculiarities of soil 
they present 

It is a long time since the terraces of valleys and sea-shores 
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were first noticed ; yet hithei-to only isolated cases, or parti- 
cular valleys have received much attention. Mr Chambers 
is the first who has collected together the various observa- 
tions, and from these and other results of his own, has endea- 
voured to arrive at a general deduction for the whole. He 
concludes that those of different countries point, in many in- 
stances, to a single cause, operating simultaneously over 
distant regions. He observes : — 

" There is neverthelefls enough to justify a qaeation regarding miifor- 
mity of level, not only tlirougliout North America, but also — bold as the 
idea, in tbe preaent state of knowledge and of bypotheBis, may appear — 
between the old and the new contment^. It has certainlj' appeared to 
myself, to say the least, as a proinLsing prognostic of some imjMirtaiit new 
views regarding a chapter in the jrast history of the glohe, when, it be- 
ing granted that terraces and benches of land are markE of ancient lerela 
of the sea, I find that a tendency to a bench form or plateau, at 60, or 
from 60 to 70 feet above preeent high water, exists on the coasts of the 
United States and in the Gulf of St Lawrence, as it does in Britain ; that 
conspicuous terraces in Britain and in France at 188 and 392 feet are 
repeated in America ; that there, also, at about did feet, are several re- 
petitions of a decided and moat notable Scottish terrace — that Scott built 
his house of Abbotslbrd on an ancient sea-beach beside the Tweed, which 
finds aa analogue in the first of the grand ridges sweeping from east to 
west behind Toronto ; and that the sandy pluteaux of Lauark and Cvx- 
Bt^TB are in metrical harmony with the terraces and ridges of the half- 
peopled wilds of Michigan." — P. 316. 

This must be viewed as a bold inference, and should not 
be admitted without extended investigation. It is certainly 
a legitimate subject of eiKiuiry, and one of tbe grandest in its 
range, before the geologist. If proved, it declares that tbe 
causes of variation in tbe water-line, in the recent history of 
the globe, have acted at certain periods as widely as the 
ocean. If disproved, the facts indicate changes no less ex- 
tensive, which have been produced at different epochs for 
different regions, and they shew a still greater instability in 
the earth's surface, telling of oscillations in its various parts 
continued through ages since the tertiary epoch, until a whole 
continent has been terraced in all its valleys.* 
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Mr Chambers introduces the Bubject witli the following 

statements : — 

" The must liimiliiij' phonomecon connected with tbia subject ia the 
eusl^nce of atripes, ae well as broad expanses of low land bordering on 
the sea, in man^ districts of a very equable surface, sontetiiiiBS of Eaiidj, 
soMoUmea of clayey compoaition, occasionally presenting beds of abella ; 
comprehending, in short, the great hulk of tlioae flat tracts which haie 
been — usuallj on account of the latter feature — recognised aa ancient 
beaches, compreliending also the well-known canm of Scotland, as well 
those still lower sandj tracts near the sea, called in our cuuntrj links, 
and in England domne. The class of lands ao described may be caid to 
Fonu an irregular fragmentary belting round the island, strikingly dis- 
linct from the higher grounds which riae inland, generally of great agri- 
cultural value, and remarkable as forming the sites of many of the prin- 
cipal towns of the empire, or of largo portions of them. As they almost 
everywhere tell a plain tale as to their former submergence by the sea, 
the idea may the more naturally occur that, were they by any accident 
re-immersed, a very important deduction would be made &om the geo- 
graphical area, and still more from the productive resources of our 
island. 

" As striking exomiiles of this class of lands, I may point to the sea- 
side plain, stretching for several milea on both sides of Chichester ; to 
the similar plain extending along the south shore of the Bristol Channel, 



word drift,is it ia often used. It is frequently applied to any loose material on 
the surfare, not originating where found, whether HriUified orxinslralified. Thia 
D»nie being afHied to any accumulatioDS, one or unotbcr drift theory catuee in to 
account for the facls^such as tba curreata and icebergs of an ocean over tha 
(ubmergcd lauds, the action of waves of traoslutloa, or the movetnent of gla- 

much that may be lacuBlrine. Inetead of determiuing by obBervation the actual 
facta in Iba different cases, and carefully discriminating, the mind is led away 
by the term drift at oncD to prejudge, to the confiision and error of observations. 
In its general signification, it bod better Uierefote be rejected ; such truthful 
terms as earth, lond, yravel, clay, boulder aecumulatioiH, ore preferable, until it 
ia fully determinMl that the material in any case is true drift, and not ollavial, 
iacuftrine, or of beach or sea-ehoro origin. First prove it to be drift (often % 
difficult problem), sud then so deeignBte it, is a safe rul«. 

We have been led into these remark, by observing, not nnfrequently, that ' 
■^vw terraces and beach deposits were ranked with the drift.-, a,ii& -whoa tr 
HB^^m( erery aucceeJjjig step in investigation \a».ii xoXa isa^nx «i:voi> 
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between WeHton-Buper-Mare and Bridge water, and to the broad eipanw 
of low land in Lincolnshire and other parts of eastern England. The 
careeB along the Forth and Tay, vast alluvial plains, the low gravellj 
Und» of Moray, and the alluvial grounds skirling the Clyde near Glas- 
gow, are examples of equally signal character in the northern part of the 

"It may, 1 believe, be safely said, that a sea ii feet above the present 
would cover the whole of the districts referred to, eicepting, perhaps, a 
few patches. The base of the coiDparatively eteep ground rising from the 
interior line of these plains and stripes, even when they reacli the highest 
grade of height, is usually at about that elevation above the sea, a 
little lower. An immersion, therefore, to this extent, would leave ns 
with new coasts, not only much circumEcribed, but considerably different 
from the present— for one thing, much bolder. It would also deprive Da 
of the sites of the lower parts of London, Bristol, Liverpool, Newcastle, 
Glasgow, Aberdeen, and Inverness, and of the entire sites of Portsmouth, 
Southampton, and Chichester, of Hull, Dumlries, Greenock, Leith, and 
Perth. The same submersiim, extended to the Continent, would blot 
no small space from the mop of Europe, 

" Where we have large expanses of these low lands, the flatness is 
usually very strikin? For mstance, in an GXtensive plain beside the 
Bristol Channel the equability is so great over large areas, that tlie 
Exeter Ridnay passLS over it for twenty-eight miles (from Ashton 
Water to Claverham Court) with a gradual rise of only four feet; and 
even this perhaps is to be attributed to the lines taking an oblique course 
athwart the plain, and against its sea-ward declination. Such equability 
makes the land almost the rival of the sea in the truencss of its sorfiwe 
to the centre of the earth, and forcibly suggests that water was oonoemod 
in giving it such a configuration. Such a plain is, indeed, precisely 
what would be presented to us as a piece of new land, if some of our 
shallow seas, such as the Bristol Channel, the mouth of the Humber, or 
the Solway Frith, were to sink forty feet below their present level. The 
carses in Scotland are also generally level, though not without partial 
inequalities, which a slight examination suDlces to detect. In the con- 
figuration of the ground, thus level with, in many places, the small in- 
clination proper tu a beach over which the tide rises and falls ; in the 
cliffs which are often seen rising along the interior limit of the p^in ; 
in the constitution of the boU, composed of layers of sand or of clay, or of 
both, alternating often with beds of shells, we see clear evidence that these 
grounds were formed along the margins of an ancient sea, the highest 
inland part speaking of one about H feet above the present. Such is 
the annoiracement from these great expanses. When we look, however, 
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1 . to narrower esamples of tlie great belting, such as are presented on 
bolder coasts, we find precise demonstrations, not only of on ancient aes- 
level about 44 feet above the present, but of several others intermediate 
between that and the present, particularly at 32, 27, 20, 11, and 8 feet, 
such appearing in the well-defined form of terraces or benches of land, 
the unavoidable result of the wearing power of the sea when it abuts 

implied, these memoriala of ancient sea-Ievela oonform with each other in 
various ports of the island." — Pp. 6-9. 

Mr E,. Chambers' volume ia occupied with details of facts 
from Scotland and other parts of Great Britain, and after- 
wards from the continent of Europe, and foreign countries 
generally. 

A brief abstract is here presented in a tabular form, first 
of terraces occurring in the vicinity of the sea, and next of 
those existing in the interior. We have preferred this ar- 
rangement, which differs from Chambers' own table, for rea^ 
aona mentioned beyond. 

1. Terraces in tJie Vicinki/ of the Sea. (Height in Feet above 
High Tide.) 


Frith of T=,- 

N'-nr Dunaee 

>'^"l'"fSh 


ID 


::: 


■j 

IS 




~ 


I™ 


'":.■■• 


iBs-aoo 


SOB-IS. "89 
8ZB,4B5,B4S 


"■!J:Sl-" 


Hp.li™d Furm-'j 


Uors; or Mum; 
Fflchsber* 

MiunelbargU "!*.!!!! 
SioncjhmViliT! 

Mil tbaeea...) 




■'■ [ ^ 2 
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Table — continued. 



Frith of Cljde— 


■ 
















Isle of Bate 


27-82 ... 
1 82 -- 


■ • • 

... 


64 
64 
64, 70, 
or 80 


108 
^104 

• •• 


• •• 

• • • 


•• • 
••• 

•• • 


• mm 

• • • 

• •• 


• •• 

• •• 

■ ■• 


AWS^f ^^* ^a^ ••^F^* ■■•■•■■■■ 

Dumbarton 


Glasgow... ^.M 


11-28 


• •• 


Loch Linnhe, Loch 




















Leren — 




















At Ballachalish ... 


• • • 


42-44 


• •• 


66 


• •• 


• •• 


■•• 


• • • 


• •• 


Loch Etive— 




















Connel Ferry 


• • • 


48 


• • • 


64-70 


• • • 


• •• 


• • • 


• • • 


••• 


Fort WUliam 


82 


• • • 


• • • 


70 


86 


••• 


166 


187 


• •• 


DeTonshire — 




















Barnstaple Bay .... 


... 




■ ■ • 


60 


• ■ • 


• •• 


••• 


• • • 


■ • • 


near Bxeter 


... 




• • • 


67 


• ■ • 


126 


• • • 


• • » 


• • • 


Brixham, near 1 
Torbay ] 


... 




• •• 


• • • 


... 


... 


• •• 


170-180 


• •• 


Hope*B Noee 


• • • 




• ■ • 


64 


• • • 


... 


• •• 


• • • 


• •• 


Lancashire — 




















Kibble 


• • • 




• •• 


60-70 
60-70 


100 
100 


120-128 
120-128 






SOI 
SOI 


Lirerpool 


!*.*. '". 1 


Seacombe and ) 
Egremont { 


■ • • 




• • • 

• ■ • 


60, 70, 












• • • 




85 


• • • 


• ■ • 


•• • 


• • • 


• •• 


Rirer Dee, at ) 
Chester ) 


• • • 




• •• 


60-72 


■ • • 


• • • 


•• • 


• • • 


••• 


Rirer Serem, at i 
Bristol I 


• • 




50-56 


• ■ • 


• • • 


128 


• • • 


187-188 


277-282 


Rirer Thames,near ) 
London ) 


1 
80, . . 


• ■ • 


64-90 


• ■ • 


• • • 


145-150 


• • • 


• •• 


Sanex, near Brighton 


1 


• • ■ 


64 


• • • 


• • • 


• « ■ 


• ■ • 


• • • 


Chichester 


• • • • 


48 


• • • 


• • ■ 


112-128 


• • • 


• • 


• • • 


Chicham 


... i 




• • • 


• • • 


128 


• • • 


■ • • 


• • « 


Hampshire, South- ) 
ampton Water J 


i 




66 












... 1 ... 

; 


■ • ■ 


• • • 


• • • 


» • • 1 • ■ • 


•*• 


Isle of Wight 


1 

.. . ... ... 


64 


• • 


128 


• • • • • • 


• .. 


Rouen 


A» 1 &S 


Ad 


• • • 


126 


• • • • • • 


••• 


Norway ,near North ) 
Cape J 




KA 70 


• • • 


• • • 


UU 1 • Q 


... 


1 


• •• 


Spitsbergen 




■ • « 


• • • • • • 


... 


128 1 

1 1 
1 1 


• • • ' 



From the above table there are evidently terraces of nearly 
the same height above the sea, common to distant regions. 
These heights are approximately 20 feet, 30-32, 44, 66, 64- 
70, 107-117, 126, 165, 186-190, 280 feet, and probably othewk 



2. Terraces in the interior, remote from the sea, (Height above 

high tide!) 

Valley of the Tat. — Junction with the Isla (93 feet ahove the sea), 
146, 186. 

Dunkeld (145 feet above the sea), 165, 280, 292. 

Logierait, 281. 

Beyond Killiecrankie, 497. 

Blair-AthoU, 500. 

Tajmouth (Loch Tay, 350 feet aboy^ \\ift ^e^V ^%5. 
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FrPE, on tie Eden.— West Lomond HIU, 466, 543, 758-60, 1)96 , 1338 ? 

Ceres and TeaBees, 203, 280-293, 325-330, 465, 543, 573, 599. 

Falkland, 203, 243. 
STaATHspET—KingusEie (about 710-720 feet), 760, 776, 792, 829, 853, 
868. 

Dnamgellavy, opposite Kingussie, 99T. 

Farther up the valley, around a lake, 1104, 1131, 1261. 

Loch Neas (45 feet), lOi. 377, 497, 530. 

Dunnain, 121, 165, 189, 220, 279. 

Dochnacraig, 205, 344, 461, 362, 626. 

Erchet, above Looh Neaa, 497. 
LocHABBB. — Looh Lochf (82-89 feet), 213. 

Glen Spean and Glen Roy, 141, 167, 210, 325, 345, 372, 391, 
423, 446, 590, 534, 627, 679, 703, 734, 750, B47. 1059, 1069, 
1125, 1139, 1261, 1390, 1337. 
Glkn Gluot, 959-969. 1159-1169. 

Loch Tulla, Argjleshire (630 feet). 814. 907, 948. 1026. 1104. 1132. 
BoBTHWiCK and EuiNBuaoHaniaE, 628, 656, 687, 706, 760, 821-6, 872, 

968J. 
Basin op Forth .—Stirling, 106-117, 165, 211. 

Markinch, Leslie, and Kinross, 285, 385-389, 448, 497. 
Vale of Tweed.— Kelso (83 feet), 108, 122, 168-178. 

Melroae (270 feet), 346, 391-393, 445, 497. 

Oalaahiels, 542. 

Eildon Hills, above Peebles, 542, 628, 675, 708, 787, 829, 872-ff, 
en, 967, 1024, 1087, 1133, 1166. 1196, 1220, 1282, 1336. 

LiTOEEDALE, 800, 900. 

YaiTOW, 630, 656, 685, 709, 779. 624, 879, 968, 1081, 1126, 
1186. 
DtmraiEBSHiRE, Cannobie, 144,165, 192, 219, 277, 320,392. 

Evan Vale, 1023, 1073. 
Babu) oe Cltdb. — Lanark, 675, 687. 

Lamington, 620, S72. 999, 1023, 1139. 

Crawford, 826, 844, 910, 937, 962, 1025, 1090, 1107, 1171, 
1204, 1251, 1286. 

Newton, 912, 963, 1025. 
Valb at Allan, Northumberland and Weardale, Durham, 760, 826, 

11073. 
ViiLEToiTHE Seise (Upper part), 117, 126, 186-192, 238, 281, 307, 
347-350, 393, 440-443, 461-465, 631, 545, 564, 676, 399, 
629i. 
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Mr Chambeps' work contains extended descriptions of the 
localitle!! mentioned, illustrated by excellent drawings. 

Among the most remarkable of the terraced valleys of 
Scotland are those of Glen Roy and the adjoining valleys, 
whose terraces are called the Parallel Roads or shelves of 
Lochaber. This region attracted the attention of MaeCulIoch 
in 1817, who published an elaborate article upon them iu the 
Cieological Transactions.* Since then they have been the sub- 
ject of study by Sir Thomas Dick Lauder.t Mr C. Darwin,J 
Buckland, Agassiz,§ Mr Kemp, |{ Mr David Milne,1I Sir 
George S. Mackenzie," and Mr James Thomson jun-tt 
Speaking of these Lochaber terraces, MacCnllocb says : — 

The appearance of the Parallel Roads is so extraordinary 
as to impress the imagination of the most un philosophical, 
nay, even of the most incurious spectator. • « • On each 
side of a long, hollow, deep valley, hounded by dark and lofty 
mountains, and at a great elevation, three strong lines are 
traced parallel to each other, and to the horizon, the levels 
of the opposite ones coinciding precisely with each other. So 
rarely does Nature present us in her large features with ar- 
tificial forms, or with the semblance of mathematical exact- 
ness, that no conviction of the contrary can divest the specta- 
tor of the feeling that he is contemplating a work of art, a 
work of which the gigantic dimensions and bold features ap- 
pear tc surpass the efFurta of mortal power. 

Several views of the region are given by MaeCulIoch, and 
Chambers observed three lines extend for five or six miles 



■ Trane. Grol. Soc, London, vol. iv., 1817, p. 31*. 

t Trans. Koyiil Society of Edinburgh, 1818, vol. ii., p. 1. 

X TrdQB. Royftl Socinly, London, 1839, p, 39. 

% JaiDHon'B Bdln. New Phil. Jour., 184S. 

II A writer in the Athemeum, of September 23, clums, for Mr Kemp of Ga- 
luBhlds, hia having finC iaveBti^ted the iolnnd terraces of Scotland, and Btates 
thai hia vleWB, which are the aaiue as are presented by Mr Chambera, were no- 
ticed in Chambers' Juarnal as early as 1810. 

^ Jnmeaon'i Kdln. New Phil. Jour., vol. xliii., p. 339, ISIT. 
** Ibid., vol. illv., p. 1, with a map, Jan. 1848. A previous memoir by Mac- 
kenzie was rend on the subject before the lloyal Society of Edinburgh in 1842, 
tnd a still earlier publication appeared in Brewster's Phil Journal for 1! 
tt IbiJ., vol. xlv., p. 19, 1848. 
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on both aities of Glen Roy, and look like '■ copj" lines ruled for 
text. ' The fint and second, or two upper, were found by 
Mac Cull och to be 82 feet apart, and the second and ikird 2X2 
feet. A careful survey by Mr David Stevenson, according to 
Mr Chambers, made the latter 212'37 feet, and the former 
80'32 feet, a close appi-oxiuiation to MacCuUoch'a dctei'mina- 
tion. The height of the uppermost, above high tide, in 1139 
feet; of the second, 1059 feet; of the third, 847 feet.* 

Adjoining Glen Roy lies Glen Gluoy, which opens below 
upon Loch Lochy. This valley has two distinct shelves or 
terraces, one 1159 feet above high tide, and the other 959 to 
969 feet. Other shelves occur in Glen Spean, as well as in 
Glen Roy, whose heights are mentioned in the table on page 
210. The whole system has afforded a fruitful and most in- 
teresting subject of speculation. The '■ perfect horizontality" 
of the terraces (their height above the present bottom of the 
valley therefore diminishing upwards, instead of rising with 
the valley), their extent, and the character of the region 
around, are the bases of the two views recently urged, the 
one attributing them to inland lakes, the other regarding them 
as beaches of an arm of the sea. 

Mr Chambers adopts the latter view ; and as he discusses 
the character of the other terraces of Scotland and England, 
he arrives at the same conclusion for them all. He finds the 
same " ancient sea margins" in foreign regions. In France 
and North America he seems to detect terraces of equivalent 
height with those of Scotland, and all are set down as mark- 
ing former levels of the gea. A natural terrace and a sea- 
beach are therefore, in his view, nearly synonymous terms. 

We do not pretend to deny, without examination, the con- 
clusion, in particular eases, carefully studied by Mr Chambers. 
But the sweeping deduction needs much, very much restriction. 
And even many of his own examples demand better proof of 
the former presence of the sea than has been presented. 

The principle that " what has been, may again be, and the 
reverse," is acknowledged to be a safe test of truth in geology. 

* SlikcCulloch obaeri-es, Omt Che first U 927 feet ahaNc ftic V-i\e\ ot i.Vt"i>Hvc- 
tion oftbe Hoy and Speao. 

VOL. xLvi. SO. iTii. — ^APaij. 18^. ^ 
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If the last elevation of sixty feet (or thirty, if it be so) which 
Scotland haa experienced, produced elevated eea-beaches, and 
no proper river terraces, — if all the existing river terraces 
are remains of other sea-beaches, and proofs of other higher 
elevations, — then another elevation of sixty feet would pro- 
duce a similar result, and this alone. In order to asuertaju 
the truth, the necessary effects of such a change of level may 
be briefly reviewed. These effects are as follows : — 

1. The formation of elevated beaches, on many parts of the 
sea-coast, about sixty feet above the sea, varying in height 
somewhat, as actual sea-shores vary, according to their posi- 
tion with reference to the winds and tides, 

2. The beds of rivers being raised, as well as the rest of 
the land, the amount of descent to the sea would be in- 
creased ; and, in consequence of this, their waters would 
run more violently, the excavating force would be augmented, 
and they would go on with a process of rapid degi-adation, 
until the former rate of descent was reached. Towai-ds the 
moutlis of the streams, the bed might be deepened the whole 
sixty feet. Above, the amount would vary for any given 
period, according to the ability of the waters in different 
parts to wear out the material over which they pass. A hard 
rocky bed might prevent excavation; and, if the material 
were yielding above such a place, the wear might there level 
down the surface, and produce a range of slow waters, end- 
ing in rapids over the harder miyielding rocfes. The amount 
of excavation might thus vary from sixty feet, the maximuia 
depth, to only a few feet along the tributaries. 

3. Besides depressing their beds, the rivers would act la- 
terally, and caiTy off the alluvium of their banks (when any 
existed), and every flood would aid in this result, until finally 
a broad flat, or " bottom-land," in many places bordered the 
streams. Such a flat, situated within the reach of the river 
floods, is eonimoa on parts of all rivers where their descent 
is not too rapid. The breadth of the flat would depend on 
the amount and force of the waters during floods, and it 
would necessarily be bounded by a steep sloi^e rising to an 
upper level. Where the valley was narrow, ail the formei- 



I 



alluvium might be carried off; where broad, some portions 
would be left. 

4. The result would be the same, whether the rise were 
gradual or abrupt. If the latter, the river would liavL- more 
rending power towards its mouth, and the deepening would 
go on more rapidly. If a slow, gradual rise ehould cora- 
mencti at any time, the river, tlirough its increasing excava- 
ting power, would begin to sink between its banks, and the 
wear of the alluvial flat on either side by floods would also 
commence. The terrace slope would also shew its first begin- 
nings, as an outline to the river flats. Finally, the stream 
would have a bank of its former height, — this height being a 
constant quantity for the stream. It would have more or less 
broad flats, wliich flats, or bottom lands, would commonly be 
bounded by a slope; and, if the former alluvium remained, 
there would be a shelf or terrace above. 

5. From the conditions mentioned in the last paragraph, 
it is evident that, during a gradual elevation (and as gra- 
dual a sinking of the stream), the outline of the lower flat 
might be varied, in consequence of a change in the bed or 
banks of the stream, wliieh should vary its direction, or the 
direction of its principal current; and that, therefore, in the 
course of one and the same rising, a terrace of sixty feet 
might form in one place, and in another, perhaps not far dis- 
tant, one of twenty and another of forty ; or one of ten, and 
another of thirty, and another of twenty, and so on. In still 
other places, the upper alluvial plain might descend by a 
very gi-adual inclination to the lower flat ; instead of forming 
a proper terrace, or part-way, it might be gradually declin- 
ing, and then fall off with the rapid slope that usually bounds 
a teiTnce. These are all possible results of the causes men- 
tioned, and are to be looked for in nature. 

6. The lakes of the country, where they could at once 
empty themselves, would correspond witli the rivei* in the 
results produced, and each terrace might indicate, in many 
cases, a separate elevation. When they remained closed by 
a barrier, they would either gradually become emptied, or hy 
abrupt steps at intervals ; and hence there might be several 
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terraces, differing in btigfat from any alovtg tlie rivers (indi- 
cative uf the progress made at saceesaive periods), and differ- 
ing ftvm those of a neighbouring lake. 

7. The terraees of a river without bkea, in the case aup- 
posed, woold have the terrace-plains approximately paralld 
irith the bed of the stream. Where there were lakes, the 
terraces woald be horiumtal, and the stream left in the valley 
mi^t ultimately have (aa in Glen Koy) a rapid descent. It 
ahoold be remembered, that the descent of large rivers, and, 
consequently, the corresponding slope of their flats, is but one 
or tiro feet to the miU ; and hence great accoracy in levelling 
may be net^ssory to detect a variation from horizootality. 

By the way of further illustration, suppose North America 
to rise sixty feet (or the sea-level to sink this amount). The 
Misaissippi has now a lower flat, in some places exceeding 
twenty miles in width ; on the Ohio the flat is often over five 
miles ; on the Connecticut, over a mile i and so with other 
rivers. The great river of the west would soon work its bed 
down the sixty feet. Its banks. — since their height has a 
relation to the existing level of the river, — would be reduced 
to their present elevation ; and. some miles back, a terrace of 
sixty feet would mark the limits of the new-formed lower 
flat The same result, or something analogous, would take 
place on the Ohio, and all the other rivers of the country. 
£veii the streamlets that constitute their head-waters, high 
up among the hills, would eath form its terrace where there 
were proper alluvial shores ; for the slope of the whole, from 
the summit rill to the mouths of the rivers at the sea, would 
gradually have become increased by the elevation of the 
country, and the process of excavation would therefore affect 
every part of the land. There would uot necessarily be an 
identity of height in the terraces formed, for the reasons stated 
in sect. 2 and 5. 

If these are facts,— and who can doubt it, — the formation 
of every elevated beach along a coast, must be attended by 
the formation of numberless terraces along the rivers of the 
elevated country. If so,— for the 60-feet nse Scotland has 
experienced, there must be river terraces of coutempora- 
. aeons origin even over the Mghex Vania o^ ftvc cowviVtj •, ««i«^ 
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^B'Viver will tell the tale as well as the beach along the coast, 
B— if so, the terraces described by Chambers as occurring 
^P over these upper i-egions, cannot all be proofs that the sea 
there left beaches ; and it remains for investigation to esta- 
blish, by other evidence than the mere existence of such 
" benches" or " shelves" of land, that any are of that origin. 
Indeed, the whole work, as far as the subject bears upon the 
question of elevation, remains yet to be done, excepting the 
observations relating to the esterior of the island. If there 
have been elevations of the land corresponding to the sea- 
shore terraces of 20, 32, 56, 64, 117. 126, 188 feet, there 
tmust, for the reasons stated, be traces of river- terraces high 
Up on the land, corresponding to each elevation, making a J 
moat complex problem for investigation to unravel. These I 
&cts have led to our separating the sea-ahore terraces from V 
the others, in the Table given on a preceding page. H 

8. Another consideration comes in, complicating still more B 
the problem. Suppose the coast to be raised independently fl 
of the country back, or to a greater height. This is a po8- H 
Bible ease, and should be a matter of investigation. It is ob- H 

(Tious, that the river excavations would be confined to the 
parts toward their mouths, and here the terraces would be 
found. At certain places, the slope of the river's bed would 
be diminished instead of increased; and in such parts the 
water would be set back ; its bed would fill up ; its flats 
would be flooded more frequently than before, or perhaps 
constantly, and they would consequently increase in height J 
by new accumulations. Near the sea, — in such a case, the V 
river- terraces might slope with the bed of the stream, while ■ 
in other places they would be absolutely horizontal, and fl 
higher up the valley be wanting altogether. fl 

9. One important conclusion, obvious without farther re- fl 
mark, is, that the terraces in the higher portions of a coun- I 
try are not satisfactory evidences of as many distinct eleva- fl 
tions, nor of the actual height of any elevations the countiy ■ 
may have experienced. The terraces toward the sea are fl 
more trustworthy. ■ 

There is a certain rule in the examination of rock de^ow** 1 
^k— weI7 understood and generally applieii — ^wVitV \a g'qSwA-^ 
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neglectod br Mr Chambers and dudt oilwrB in Uie study of 
t«mce«. It is tliu : Thai the laariiie ori^ of a bed ia lo 
be pr«r^ br its reunUance to muiike ftmnttWDs^ and its 
coats ining iDarbic reUca. CooBder for a moment the cba- 
raeters of a line of coast. 

L In many places abote tbe water-line, there are beacfa- 
accmnnlations : and these accnmolatioDS are sandy, and dis- 
tinctly stratified. The layers, tbongfa thin and distinct, are 
irrej^nlar : not of rery great lateral extent, bnt frequently 
blending and changing tbeir direction. There is often a 
tilope in the layers, baring the inclination of a beach. 

2. There are drift-heaps on many exposed coasts, formed 
by the wind and higher seas, above the tnie beach-accumu- 
lations. These also are stratified (or laminated when soli- 
dified), each sheet of sand blown over forming a separate 
layer. The layers are very irregnlar in dip, often curving 
(like the top of the drift-heap), and frequently changing their 
direction. They are often cut off abruptly, and overlaid nn- 
conformably by other layers, as a sand-drift is often beheaded 
by a gale, again to increase by new accumulations. Such 
drift-heaps sometimes form interrupted ridges along a coast, 
40, 60, or 60 feet in height. 

3. Below the water level, there are often flats or slopes of 
gr&vel, sand, or silt. The material is frequently in delicate 
layers, and the layers may be of wide or small extent, often 
(when in extended banlts^ scarcely varying from horizon- 
tality, yet sloping where the bottom slopes. They are fre- 
quently rippled by the waves, or agitated into parallel ridges, 
in some cases even at a depth of 500 feet, and flexm-es like 
thuMo of the rippled surface will be apparent in the layers be- 
neath. Again, wlien the waves on a shore break and flow 
over a bank in shallow watei's, they roll up the sand in a 
aeries of slopes : such banks may, therefore, he composed of 
boriEontal layers, while the layers themselves occasionally 
uonsist of subordinate inclined layers. 

4. The sandy beaches, in some places, contain worn shells ; 
but very frequently they are destitute of such remains, owing 
to the trituration of the sands destroying those that may be 
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thrown «p. The muddy deposits often afford more or less 
of animal life of various kinds, and among them shells are 
common, worn or unworn. 

The muddy deposits containing molluscs, and those heach- 
accumulatioDS that include worn shells, will, together, con- 
stitute a cei-tain proportion of a line of coast, and the former 
a larger proportion of the eatuariea. The proportion for any 
coast should be ascertained, that it may be used as a key to- 
wards studying the accumulations over the country back. 

5, There is a minimum width for long arms of the sea, 
which should be compared with the width of interval between 
opposite terraces or rivers. 

Allowing now for a large part to he carried off by waters 
after an elevation, it is evident that there will still remain, 
in Bomo parts among sea-coast formations, indications of 
their naaiune origin. Such evidence is yet to be found in our 
upper terraces ; and until it is obtained, there is no safety in 
the inference, that the terraces, extending as they do through- 
out the interior of a whole country, are marine. It will be 
time enough to speculate on the facts when they are ascer- 
tained. The ten-aces consist of material of all kinds, from 
the coarsest pebbles to the finest silt; and, assuredly, the 
sea, if the source, must have left some traces of itself and its 
productions, which may be detected where such extensive 
deposits remain undisturbed. 

The writer has observed terraces along the rivers of Ore- 
gon and California, as well as in the eastern portion of our 
country, and for some years has been hoping to take up the 
subject for special study, feeling assured that a phenomenon 
which ao pervades a continent, — as is evident throughout the 
United States, from east to west, must afford conclusions of 
the highest interest to geology. Mr Chambers' work contains 
much valuable material, shewing at least the wide distribu- 
tion of terraces over his own country, as well as to some ex- 
tent in other lands. But more study is required before the 
great body of the facts he has collected are made available to 
science. The subject should be entered upon in the manner 
exemplified by that accurate and laborious Scotch geologist. 
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2. IW bngbt of the river above the aea, eboold *lso be ob- 
tained for eacb place wbeie a aediaa is tbns made. 

3. Tbe horixoata&tT or ilope of tbe terrace-pUies along 
tbe TaUej bIkmU be dLlLiuined ; and to this end. the length 
of anT breaks in a line of t err ace* , met wTth on tbe ascent of 
a ativam, should be noted, aad tte ^ijsieal fcatores where 
BDcb breaks occnr, in order to andnstand tbe causes of them ; 
aim tbe nature of the river's bottoaa, i^on witicli t»et it often 
depends, vhetber Ae ter r ac ea may or maj not correspond in 
slope with the existing slope of tbe sUeaiu, and also what 
nuj be their height ia diflerent places. 

4. Tbe relation Aoold be mill i ilsiiml. if there be any. be- 
tween tbe heights of texraoes on tbe smaller tributaries and 
thoae of the m«D stream, or between the stream where the 
descent is ra^id. and where it is nearly horizontal ; also be- 
tween small and lai^ streams in tht^ same vicinitr. 

5. Tbe rharscter of the deposits, whether allurial, lacus- 
trine, or of beach or sea-coast origin, applying the teats 
mentioned, should be matters t^>f ihoroagfa investigation. As- 
snredly, if no marine relics or indications are found along a 
river's terraces, for one or two hmidred milea, it would be 
deMng all geological principles to assert that soch depoaits 
were marine. 

A river-Talley should thus be snrreyed from its montJi to 
the heads of all its tributaries. The Connecticut in our own 
country ^brds a most interesting region for investigation ; 
for tbe terracesare on a magnificent scale, and may be traced, 
as tbe writer has seen, even uncMig the White Mountains. 
One iirerthas studied, will be a standard of comparison : and 
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when a. whole country has been carefully examined from the 
shore to its higher summits, we shall have certain and satiafac- 
tory data for some grand deductions. We may then hope to 
learn which terraces belong to one and the same epoch, and 
to what extent they are measures of the elevations of a country. 
After these points are determined, we may look for a full 
elucidation of the former changes of level a continent has 
undergone during the period included, or perhaps may prove 
coincidences between diatantcountries, that will point to some 
principles in geological dynamics, yet but half acknowledged. 

The writer has said nothing upon the fffects of glaciers, as 
they will be better learned i'rom those who have made them 
their study. The course of investigation pointed out, pre- 
cedes the application of any theory to account for the facts. 

We do not attempt a review of the known facts relating to 
terraces in this country, since tliey can establish little more 
than the general truth of their existence, until a systematic 
series of observations is carried out. 



On the Tides, as Illustrative of Geological Phenomena. 

Among the discoveries in science recently made on this 
side of the ocean, is one which has excited much interest 
among geologists and navigators ; and which seems to us 
equally to merit the attention of scientific men in Europe. 
We mean the tide-theory of Captain Davis, recently laid be- 
fore the Association of American Geologists and Naturalists 
in Philadelphia. Having had occasion to become familiar 
with the elements of this theory during a stay of several 
EQonths this summer on board the vessel commanded by 
Captain Davis, as the officer superintending one of the divi- 
sions of the United States Coast Survey, we thought it might 
be profitable to publish a sketch of the principal results at 
which our learned friend has arrived after long and patient 
investigations.* 

The eastern coast of the United States is bordered through- 

Mr Dnvis ia now engaged in preparing a dataUed ■pa.^t on. ttvis wiy^wii., 
vhicb will appear in the Tnnsactions of the Amei'icui KcH&ua-j ■ 
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out its whole extent by a line of aand-banka and inlands of 
very various forma and outlines, bnt very uniform in their 
minenilogical character, being composed, for the most part, 
of a liue white and very quartzose sand. On the coasts of 
the Southern States (the Cat-olinas and Virginia), they form 
a chain of low islands, separated from the coast by a series 
of lagoons, which give a peculiar character to the navigation 
of those districts. 

Higher up, on the southern coasts of New England, they 
occur as submanne ridges, parallel to the coast, and sepa- 
rated from each other by wide channels. Farther north 
these deposits are more extensive, and form vast submarine 
plateaux, such as the St George's and Newfoundland Banks. 
Finally, deposits analogous to these are formed at the bot- 
tom of the bays, but in a state of more complete trituration. 
These are known under the name ufjlats. 

Mr Davis, after having devoted several years to the study 
of these various species of baols, has arrived at this result : 
that their forniii, extent, and dittribulion, are principally de- 
termined by tides,. — the wind and the waves playing but a 
subordinate part in their formation. 

One of the first points on which Mr Davis insists, is the 
relation that exists between the strength of tides and the 
distribution of sand-banks. On both sides of the Atlantic 
we invariably find sand-banks most numerous whei-e the tides 
are slight, or where their force is exhausted after having 
been considerable. Mr Davis accounts for this in the fol- 
lowing manner : — According to the researches of Mr Wbe- 
well, the tidal wave, on entering the Atlantic Ocean, passes 
onward in the form of an arc, the convexity of which is turned 
toward the north. In its progress northward, this wave 
strikes against the coasts of the two continents of Africa and 
America. From this shock proceed the vai-ious local cur- 
rents, the direction and rapidity of which are deteruiined by 
the shape of the coasts. Their rapidity is, in general, in pro- 
portion to the directness of the obstacles opposing them, and 
the narrowness of the channels through wliich they run. 
These tidal currents, in running with great rapidity along a 
coast, raise up and carry wvtli them the moveable deposits 
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and the detritus of all sorts which the waves and atmospheric 
forces have detached from the beaches- These currents, 
however, soon lose their force unless new obstacles come in 
tbeir way ; and, in proportion as tiiey abate, the substances 
held suspended begin to be deposited. Any inequality of the 
bottom is then sufficient to form the nucleus or point of de- 
parture of a sand-bank, the direction of which will be parallel 
to that of the current. Such, for instance, is the origin of 
the narrow banks bordering the island of Nantucket, and 
known under the names of Bass Rip, Great Rip, South 
Shnal, &c. 

But the most favourable conditions for the formation of 
sand-deposits exist where the tidal current, after passing a 
promontory, is deflected laterally into a wide bay, where i* 
can expand freely. Not only the heavy materials, but also 
the more minute particles are then deposited at the bottom 
of the bay ; no longer under the form of narrow ridgea, but 
as broad continuous strata or Jlats, generally composed of 
very tine sand, or of calcareous mud, where the deposit takes 
place in the neighbourhood of coral reefs. This is the rea- 
son why the most extensive and regular deposits are found 
at the bottom of wide bays. Cape Cod Bay, on the coast of 
Massachusetts, is cited by Mr Davis as an example of this 
mode of deposition. 

On the contrary, when the hay is narrow, as the fiords of 
Norway, or when it lies in the direction of the currents, so 
as to allow the tide to rush in without obstacle, and rise to 
a great height, as for instance the Bay of Fundy, the ebb 
and flood are too violent, and occasion too rapid cuiTents to 
allow the water to deposit any of the materials which it holds 
suspended. Hence it is that such bays are generally with- 
out sand-banks, unless it be in their lateral coves. 

A remarkable phenomenon takes place when the tidal cur- 
rent flows with a moderate rapidity along a coast, so as to 
deposit a bank of sand against the clifTs. In this case, it is 
not unusual tfl see the bank stretching out into the sea ; but 
instead of following the direction of the coast, it inclines, 
from the pressure from without, towards the interior of the 
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bay, 80 as to describe a bend, which the aeamen of this 
country call a Book. Sandy Hook, in the Bay of New Yort, 
is of this character. Such, also, are the Hook of Cape Cod 
and the Hook of Holland. The direction of the Hook is in- 
Tariably that of the current. 

The coasts of Europe offer numerous esautples of these 
various forms of alluvial deposits. Lines of narrow banks, 
like those on the coasts of New Jersey and the Carolinas, 
have been described by M. Elie de Beaiuuont, on the shores 
of France, as, for instance, near Dieppe, and in the depart- 
ment of Finisterre. On the other hand, the Bay of Biscay 
offers in its sanda (which are carried by the winds into the 
interior, and formed into dunes) a striking example of the 
bay-deposits. But it is the Netherlands that merit the 
greatest attention. Sand-banks are rare on the north-west 
coasts of France ; but no sooner do we quit the Channel than 
we find them scattered throughout the North Sea. Holland 
itself is in a gi'eat measure formed of alluvial sand. Now, 
these deposits are formed precisely on the spot most favour- 
able to the formation of alluvial deposits, namely, where the 
tidal current, having passed through the Channel, enters the 
vast basin of the North Sea. The deposition of sand-banks 
in the North Sea is favoured, moreover, by the meeting of 
two tides on the coast of Jutland (one coming from the Chan- 
nel, and the other paasinp round the island of Great Britain), 
forming what the hydrographers call a tide-node, which im- 
plies, generally, a continual eddy, which is more favourable 
than anything to the fonnation of sand-banks. 

Considered in their general connection, the alluvial depo- 
sits of a continent should be looked upon as the product of a 
series of currents and eddies alternating with each other, the 
final result of which is to transport, in the direction of the 
flood, the moveable materials which the waves and atmo- 
spheric agents have detached from the coast-beaches. This 
is particularly striking on the coast of the United States. 
The alluvial deposits form, at first, only a narrow line on the 
coast of Florida ; this line enlarges insensibly on the coasts 
of the Carolinas, Virginia, and New Jersey ; it becomes 
wider on the coast of MaaeachnseWa, a^A. 'n^^aW'^ sAAaiu* the 
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maximum of its development in the Grand Bank of New- 
foundland. 

This process is of the highest importance in the economy 
of nature, if we consider that the banks thus formed by the 
tadal currents are the principal seats of animal life in the 
ocean. It is upon the banks which border the coast of the 
United States that the most extensive fisheries are carried 
on (particularly the St George's and Newfoundland Banks), 
because these are the abodes of those myriads of invertebral . 
animals (wornis, molluscs, and zoophytes), which serve for ■ 
the food of fishes, whilst the great depths of the ocean, at a I 
short distance from the banks, are almost deserts. 

The tides are not leas important, from the manner in which 
they influence river-deposits. Hitherto the formation of 
deltas, such as those of the Mississippi, the Nile, the Orinoco, 
and other rivers, has been atti'ibuted too exclusively to the 
great quantities of mud which these rivers transport. It 
forgotten that other rivers, such as the Amazon, 

e Rio de la Plata, the Delaware, and others, are not leas 
'itiuddy, and yet, instead of forming deltas at their mouths, 
they empty into wide bays. 

Captain Davis, on the contrary, shews that deltas are in an 
inverse ratio to the tides, so that they exist only where the 
tides are feeble or null; whilst we find estuaries wherever 
the tides are considerable. Take, for example, the rivers 
of the eastern coast of the United States, and most of the 
rivers of Europe which empty into the Atlantic Ocean, And 
this is perfectly natural. The tide, on entering a river, ac- 
cumulates dm-ing the flood, and keeps back the water of the 
stream, so that when the ebb begins, the water, in escaping, 
forms a current strong enough to carry off to sea the princi- 
pal part of the materials held suspended in the river-water. 
Mr Davis remarks on this point, that, where bars exist in 
such estuaries, they are generally composed of sea-sand 
brought by the tide, and not of fluviatile deposits. 

In connection with Captain Davis, we have endeavoured to 
kpply the above results to the study of the deposits of former 
geological epochs ; and we think it is easy to a\iew , qw. «, ^e.^- 
ilt^'cal chart of the United States, that t\ie RawieXaviS'NXivOtt 
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now regulate the deposition of saDil-banks have been in ope- 
ration during tbe diluf ial, tertiary, and cretaceous epochs ; 
the deposits of these epochs formiog so many parallel zones 
Buccesiuvely following tLe great backbone of the Alle- 
ghanies. 

The diluvial deposits, in Europe aa well as in America, 
merit a special attentien iu this respect. No doubt, during 
the diluvial epochs, the plains of Northern Germany, as well 
as a greiit part of Scandinavia, and, on this continent, the 
cuoat of the United States from Florida to Canada, fonned 
a aeries of banks und shoals, like the banks of Newfound- 
land in our day, whilst the plains of the west, between the 
Alleghanies and tlie Rocky Mountains, formed a vu^t bay, 
comparable to the Gulf of Mexico, in which the sea deposited 
the fine sntid and clay of the prairies, as it now deposits in 
tlie Gulf of Mexico the sand and mud that border the coast 
of Texas. 

The results of the above researches may be summed up 
thus : — 

Xat, The form and distribution of banks, and of alluvial 
formations in general, are, id a great measure, dependent 
on tides. They ought to be found everywhere where the 
tidal current ia sufficiently abated to permit the materials held 
in suspension to be deposited. Tlie finer and lighter niate- 
riala must therefore be deposited in the calmer places. 

2d, The formation of submarine banks ia indispensable to 
the maintenance of animal Jif'e, since they constitute the most 
favourable localities for marine animals. 

3(/, The formation of deltas at the mouths of rivers is in 
an inverse ratio to the force of the tide. 

4^A, The sedimentary deposits of the most recent geologi- 
cal epochs being, in all respects, like the alluvial deposits 
of our day, we must hint that they were formed under the 
operation of the same laws. 

bth. The form and extent of continents, so far as they are 
composed of sedimentary deposits, are thus dependent on as- 
tronomical laws, that is, on the attraction which the moon 
and the sun exert, and in all time have exerted on the liquid 
part o/' our planet. — (J)esor,in MasaacKuMCig QuuTterl^ Tle- 
•'iew/or December 1848.) 
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f On ike Variations of certain Melalli/eroua Ilepositariea 
Depth. By M. Amedeb Burat, 

In a previous memoir,* we have proved the real continuity I 
fof mineral veins in depth, in the different classes of metalli- 
ferous i-epositories, at least in regard to the zones accessible 
to our miniDg operations. We have obtained this proof by 
shewing, that in the greater part of cases in tvliich mines 
have been declared exhausted in depth, this alleged ex- 
haustion was owing to a wrong interpretation of slight acci- 
dents, and insufficient examination — to the increasing diffi- 
culty with which subterranean works are carried on in pro- ■ 
portion to their depth ; and, finally, to the frequent changes ] 
that take place in the mineralogical nature of the substances. 

Many metalliferous repositories, regular and irregular, 
present us with a composition in their upper parts which be- 
comes modified in depth ; those variations which refer at 
once to the veinstones (^ganguea) and minerals, have been as- i 
cribed, in the majority of cases, either to spontaneous altera- j 
I tions or to molecular transportations posterior to their for- 
jitation. 

Accordingly, in all mining countries we observe the fact, 
of such frequent occurrence, of the alteration of the minerals I 
at the surface, to which the Germans give the name of Ckct- \ 
peauz defer, and which in Cornwall are termed Gogsan. The I 
most striking feature in tliis alteration is the colouration of i 
the mass by ochreous tints owing to the decomposition ol ] 
pyrites, and a general softening of the repository whose ar- 
gillaceous veinstones {gangueit) are rotten, according to the 
expi-ession of miners, and the quartzy veinstones (^ganguet) 
&V& carious and full of holes. 

These modifications are not confined to the surface, but 
extend to variable depths, often beyond 50, and even in cer- 
tain cases beyond 100 yards. In tliese upper regions, the 
characteristic minerals of repositories are likewise in mine- 
ralogical conditions altogether peculiar. Lead veins, for ex- 
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ample, in which galena \a the normal mineral in deptb, prfl^ I 
sent us, thi-oughout the whole superior region, with the car- 
bonate and phosphate of lead, frequent or even predominat- 
ing, the sulphate, arseniate, and chloride, being accidental. 
Silver, so intimately mingled with the normal galena, ia in- 
sulated in the atate of native silver, in iilaments, branching, 
or dendritic, sometimes in the state of chloride and bromide. 
The blende seems likewise transformed, and the zinc appears 
in the state of carbonate or silicate. 

The cupriferous repositories are those which present the 
most complex and most striking differences. Thus, while 
sulphuiftted or pyriteous minerals constitute the normal mi- 
neral in depth, the modified region, which may be called that 
of the gossan, presents us with native copper, earthy or crys- 
talline oxides, hydrosiltcates, hydi-ocarbunates, phosphates, 
arseniates, and chlorides ; minerals remarkable for their beau- 
tiful colours, and which thereby give a peculiar aspect to the 
repositories. 

The passage of these minerals belonging to the superior 
regions into the sulphurets, which exclude them at greater 
depth, does not take place suddenly. There is always a zone 
of mixed characters in which the mineral substances are 
blended. Another character agrees with that of the change 
of composition in depth, namely, that of structure. In veins, 
for example, we know that the ribbon structure, that is to 
say, parallel zones on the roof and walls, is generally ob- 
served ; but this ribbon arrangement no longer exists in the 
altered parts of the superior regions, which have always a 
massive and fragmentary structure without regularity. In 
irregular repositories and veins not subject tfl ribbon forms, 
although the change of the structure in depth be in some 
measure indefinable, yet we observe it pretty easily because the 
sulphuretted and crystalline elements of the deeper parts are 
almost always conjoined with a predominating system of 
structure. The metalliferous matters are found either in 
thick zones or in small veins, in drusy cavities, nodules, or 
lenticular and rounded masses, while the modified parts pre- 
sent nothing but confused masses and irregular impreaai^^ 
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Such are the general characters of the variations, of whiobi 

examples are to he found in all the metalliferous districts. # 

Corawall, the Vosges, Belgium, the Rhenish provinces. Sax-.]" 

i Oural, the metalliferous district of Santiago del 

'uba, ■^■c, present numerous types of these modified reposi-M 

ries. The pacoa and argentiferous colorados of SoutUB 

.merica likewise afford examples of metalliferous gossanJ 

,nd repositories becoming sulphuretted as they increase isW 

Ldepth. 

Having had occasion to study a very considerable number 
if these variable repositories, we were led to doubt whether 
tie differences of composition in the superior parts were 
really owing to alterations posterior to the formation of these 
repositories ; and we have come to the opinion, after many re- 
searches, that, in a great number nf caaee, these diffhrencea re- 
sult from circumstances contemporaneous with the formation of 
the repositories themselves. 

If decompositions induced by atmospheric agents, or by 
the subterranean waters generally found in empty veins and 
fissures, which facilitate their circulation by the greater elec- 
trical conducting power of veins — if these decompositions 
ori^nated in the particular state we have pointed out, this 
particular state would be as general as the causes to which 
it is attributed. Such, however, is by no means the case; 
and we can instance entire districts where these decomposi- 
tions have not reached the metallic aulphurets. In the dis- 
tricts where these superior regions of certain repositories 
Are very much changed, we observe a great number of others 
which are not so ; we even find this divergency of characters 
in veins which are parallel, placed in juxtaposition, and sub- 
jected to conditions absolutely identical. 

Thus, for example, Algeria has presented us with a great 
number of veins, the minerals being either copper pyrites, 
or grey arseniferous and antimoniferous copper. At Mou- 
zaia, where these veins form, at the surface, very salient 
walls, these spontaneous decompositions have scarcely reached 
the cleared parts ; the first strokes of the hammer are suffi- 
cient to lay hare the sound and metallic portions. In the 
valley of Oued Boukandah, near Tenes, as well as in that of 
VOIi. XLVI. SO. XOII. — APBIL 1849, 
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Oued Boiissousaa, the i 



I containing the copper pyrites 
offer it to view immediately, without decomposition, and with 
a hrilliancy which the water running over it often furbisheB 
anew in the bottom of the valleys. The same fact is ob- 
served in. the veins of the Valley of Chiffa, so that a vein 
which has undergone those great alterations, of which we 
have so striking an example in the copper veins of Rhein- 
breitenbach, has not yet been found in that vast country. 
In Germany, and even in the very region where this altered 
vein of the Rheinbeitenbach occurs, we have seen some at b 
depth of one or two yards from the point where they crop 
out, in which the copper pyrites, galena, blende, &c., pre- 
sented themselves immediately, and with all their metallic 
lustre. 

Among the plumbiferous veins whose superior region eon- 
tains principally the phosphates and arseniates of lead, while 
galena predominates in their deeper parts, we may mention 
one of the zug veins of Silbaeh, near Holzappel, in Nassau. 
This vein still contains a notable proportion of phosphate at 
a depth of 50 yards ; and in its superior part, the phosphate 
of lead was the principal mineral, while all the other veins 
of the same zug were exclusively characterised by the ga- 
lena. How could 80 important an alteration he produced in 
a single vein out of four in which the physical conditions of 
exposure to atmospheric agents, and the mode of formation, 
are absolutely identical 1 If we compare the vein-stones of the 
altered vein with those of the others which have undergone 
no change, we find that the quartz, while compact in the lat- 
ter, is carious and full of holes in the other ; we find that the 
rocks des epontes, and the tpontes themselves, which, in the 
sound veins, have nothing particular in them, are, like the 
quartz, penetrated vrith green and yellow phosphate, crystal- 
line or earthy. On observing these quartzy veinstones, hard, 
compact, and well separated from the mineral matter, become, 
in a single vein, carious, porous, and penetrated with other 
metalliferous principles ; and by studying this energetic ac- 
ttoHj which has discoloured and penetrated the rochs, des 
epontes, ivith the same principles, w a co-raiot avoid concluding 
tba.t so energetic a modifying actwu Vo.i o'^tTaXai. 
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whole of these veins belonging to the same set, and that it 
is more rational to suppose that the differences oF composi- 
tion are owing to contemporaneous actions which alone could 

operate with ao much force, and with the exception of a single J 

rein. H 

These anomalies, of which we could multiply examples, H 

must necessarily throw some uncertainty on the theoretical S 

conclu3ions generally adopted. In order to come to some do- H 

tennination, let us penetrate intu the interior of some repo- H 

sitories which may be cited as types of important altera- H 

tion in tlie superior parts, and study the details of this altera^ H 

tion. I 

The vein of Kautenbach, on the right bank of the Moselle fl 

(province of Hunadriick), is, like thoseofBerncastel, in whose B 

neighbourhood it lies, a plumbiferous vein with veinstone H 

(_gangue) of quartz. All the superior part of this vein, to a H 

depth which is, at certain points, upwards of 60 yards from ■ 

the surface, abounds in yellow phosphate of lead, which has H 

long been the normal mineral as well as the galena. The H 

thickness of the compact or crystalline phosphate exceeds at ^ 
many points 0'60 ; and, although it is impossible to calculate 
the quantity of phosphate furnished by this vein from the 
time when it began to be mined, we may still affirm that it 

may be reckoned by hundreds of cubic yards. In 1846, very M 

considerable quantities of these phosphates continued to be H 

extracted, although the ckaniierg wei-e Q'd yards from the sur- H 

face, and I could make the following obsei-vations on these H 

minerals : — the phosphate was compact, brown or yellowish- ■ 

white, and furrowed with crystalline drusy cavities, like a aul- H 

phuretted mineral. In many places the phosphate was ulti- ■ 

mately mingled with galena, and still more frequently the I 

crystals of phosphate from O'°-O05 to O^'-OaO in diameter, I 

perfectly formed, were embedded in the galena. Lastly, the H 

galena was still found in stalactites, covering the crystallised H 

groups of the phosphate, and even the hexEedral crystals of H 

galena, were changed into phosphate. H 

This intimate penetration of the two combinations preventa H 
us supposing that the phosphates of lead are ^o^Assrwc \»*0»a 
galena, and result from its decompoaition- N^Vieivce twJA. 
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dus eocnnotu qoMttttr of phoqibaric acid, not found ebe- 
wbere, ettber to tbe other mtiieiBlB of the rein, or in the 
boundnig rods, bare been derived* Is it not niore logical 
to admit that tbe pbospbates bare been formed at the same 
time, and in tbe same way as the galena, and that they are 
pri n c i pally condensed near tbe sorface, perhaps becaase tbey 
were more volatile than the galena which occnpied tbe deeper 
parts t 

Among cnpriferoas reins, that of Rbeinbreitenbach, which 
we have described in the Elude* tur lei Mine*, will eerve 
aa an example of variations of composition in depth. This 
beaatifal vein, composed of compact quartz, has, for its 
normal mineral, at a level of 120 vards, an intimate mixtore 
of variegated copper and pyriteons copper, while, throagh- 
oot all the upper part, it was the phosphate of copper that 
predominated. 

Tliese phosphates of the superior regions were mingled 
with some accidental combinations, such as arseniates, mala- 
chite, native copper, and red copper-ore. Aa we descend, the 
Hulphurettcd minerals mix with the phosphated minerals, 
and at last exclude them. We may have recourse to the hy- 
pothesis of a spontaneous decomposition of the sulphnrets of 
the superior region, in the cupriferous repositories of Siberia, 
where malachite is their substitute; and in the repositories of 
Santiago de Cuba, where it is native copper and red copper 
ore ; but how can we explain, in this instance, the intrusion 
of an immense quantity of phosphoric acid into a vein whose 
composition is so simple ? 

The quartz which serves as a veinstone {ijanffue) to the 
phosphated minerals, as well as to the sulphuretted ones, 
likewise undergoes some variations, which may throw light 
on these theoretical questions. In the whole region of the 
phosphates andoxides, this quartz presents calcedonous drnsy 
cavities ; and it is in the latter that we find arborescent na- 
tive copper, and those beautiful red capillary oxides, so much 
Bought after by mineralogists. In the deeper parts, after 
the BulphurcttM minerals have excluded the phosphates, the 
oalcedonnus character is eliminated, there are no longer drusy 
cavities, and the whole fiWing Mp conK\ft\.R ftiAA^ ■ ' 
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fissured quartz. Thus, then, to the difficulty of explaining the 
nature of the transfonnationa of the iniuera,! substance by 
spontaneous alterations, is joiued the impoasibility of ascrib- 
ing to the same origin the partly calcedonous state of the 
quartz, and the creation of drusy cavities in a substance ab- 
solutely compact. 

The intervention of water in the phenomena attending the 
filling up of the superior portion of the vein, is indicated at 
once by the calcedonous and staWtiform nature of the vein- 
atone igangut), and by the hydrated composition of the phos- 
phates. Let us, then, suppose this intervention favoured by 
the proximity of the surface, and, on the contrary, suppressed 
at some depth by the effect of temperatm-e and pressure, and 
we shall have made an important step towards a probable 
theory. The veins, in point of fact, have been assimilated to 
metalliferous solfaleron, by which the interior of the globe 
held communication with the surface, and we may thence 
conceive how the intervention of water and some other prin- 
ciple could modify the subterranean emanation which deter- 
mined the filling up. 

After bavingstudied these modifications of plumb if ero us and 
cupriferous veins, we should still hesitate to generalise our 
conclusions, if the calamine repositories of Belgium and 
SJienish Prussia did not afford us conviucing facts, developed 
the vastest scale, expressing with naore precision the dif- 
ferences which may exist between the phenomena of the fill- 
ing up of veins towards the surface, or in deep parts. 

The repositories of calamine, situated in liighly inclined 
beds, with anthraxiferous limestones and psanmiites, or coal- 
slates, assume very irregular forms. They may be con- 
Bidered as masses en chapeleta, united to each other by 
sinuous canals, and very much reduced in section when com- 
pared with that of the widely -expanded portions; the hori- 
zontal section of the masses sometimes exceeds 50,000 square 
yards, as at Moresnet and Dos sur la Meuse, while in 
the canals it often appears reduced below 100 yards. These 
irregular chimneys, in communication with the subterranean 
emanations, appear, in certain cases, io \^a.iB ie\iCi\isS(ifei ^ 
fi&e surface into a kind of valleys or bafimK fiWe^ -«VOci 'n^Xr-c , 
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and in wliict Bedimentary fonnatioiis were at the same time 
in action. Volcanic souffiardt, Icnown. under the name of 
Lagoni, present ii9 with an existing phenomenon analogous 
to that which we. are now considering. These soufflardt 
have their outlet into a depression where lagunes have 
been formed, and they appear to us as centres of meta- 
morphic alterations, and generations of some pfu^cular sub- 
stances. 

Such are likewise the conclusions of a description of many 
of these repositories, which we have published and illustrated 
with plans and sections of mines.* Let us consider the va- 
riations actually presented by the different substances which 
constitute the repositories. In the great superficial basins 
such as those of Moresnet and Dos, we find matters evi- 
dently stratified by waters ; such are the bole-clays of Mo- 
resnet, and the sands of Dos, accompanied with pudding- 
stones and rolled pebbles of white quartz cemented by 
calamine. In the repository of Mallieue, and in that of the 
new mountain near Veryiers, these sedimentary products, 
conBiBting of sand either pure or mingled with clay and mine- 
rals, such as oxide of iron, calamine, and galena, are found at 
considerable depths, for example to 30 or 40 yards firom the 
sni-face, and occupy pretty extensive spaces at these levels. 

From this composition of the superior region of repositories, 
in minerals principally oxidated, carbonated and silicated, 
mingled with evident transported products and sediments 
produced by the action of waters, the first idea of the miners 
was to conclude that those repositories were simple super- 
ficial remhlais, which had no continuity in depth. These 
theoretical notions were very general till the great increase 
in the manufacture of zinc led to the deepening of the works. 

It was then seen that the oxide of iron and calamines of 
the surface were replaced, as the depth was increased, by an 
augmenting propoi-tion of pyrites and blende. The galena, 
which was only in small proportion in the superficial reposi- 
tories, likewise acquires more importance in the filling up of 
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the vein. In soinu mines the substitution is complete. It 
is DOW no lotiget- (luubted that all tbe reposituries oxidated 
and carbonated at tbe sui-face are transformed in tbe deeper 
parts into sulphuretted minerals. Now, if the sulphurets must 
be ascribed to phenomena acting from below upwards, it is 
difficult not to suppose tbe same origin for tbe uarbonates, 
oxides, and silicates. 

This theory being once admitted, it only remains to com- 
plete it by explaining the differences pointed out in the com- 
position. In the calamine repositories the explanation ia < 
afforded by the very nature of tbe filling up ; ail the upper j 
part has been filled under the mingled influences of aubter- j 
ranean and sedimentary actions, while below the inferior j 
emanations have acted exclusively. 

The calamine repositories of Silesia, studied by M. DelesBe, 
have suggested analogous ideas to him. 

In the Sierra-Morena the repositories of Los-Santos pre- 
sent us with an analogous example. A vein of large di- 
mensions, at least in the upper parts, consists of a mixed 
composition, in which the phenomena, not of an arenaceous 
sediment, but of chemical precipitation from a calcareous 
travertin, has taken as great a part in the filling up as the 
subterranean emanations which produced spatliic iron and 
copper minerals. (See the Supplement to the Eludes aur les 
Mines ^ 

From examination of the mines of Cliili, M. Domeyko has 
come to the conclusion that the chlorides of silver, which are 
abundant at the surface, were replaced below by sulphuretted 
mlnei-als ; and that this modification resulted, not from pos- 
terior actions, but from actions coeval with the formation of 
the repository. The same explanation has been applied to 
the repositories of argentiferous pacos and colorados of 
Mexico and Peru, which, in tbe deeper parts, are transformed 
into negros, that is to say, into sulphuretted minerals. 

We conclude, then, that the differences of composition ob- 
served in many repoaitoriea, when we compare the levels, 
result from this, that the metallifei"ous emanations are modi- 
fied on approaching the surface, under the mtiueiiiic o^ ^Na.*wi-T% 
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and otber exterior causts, so that these variations ought not 
to be aBcribed to posterior alterations, but rather to the ge- 
nerating pheuumena themselves. 

We have no desire to extend these conclusions in an ab- 
solute maniiei', by pretending that all the phenomena attri- 
buted to spontaneous alteration are erroneous. Even among 
the examples on which we have founded our observations, 
the vein of Kbeinbreitenbach presents us with many circum- 
stances of alteratious and molecular transportations. We 
find there a cross vein filled with steatitic and basaltic de- 
bris, penetrated at its contact witli the vein with native cop- 
per, which lines its iissures to a distance of many yards. This 
fact, as well as many other facts of detail, may well be the 
result of a posterior action. But the great variation of which 
we have noticed the principal examples, differ completely 
from these details, and are out of proportion with the causes 
to which tiiey are ascribed. 

The facts here brought forward and discussed, may help 
further to give us more correct notions of the general theory 
of metalliferous veins. The shew ua the results of subter- 
ranean emanations, becoming modified more and more as we 
remove from the seat of the generative actions, so as to form, 
according to Jilie de Beaumont's observations,* zones of a 
different nature, 

Thus the sulphuretted or oxididated, and perhaps native 
minerals, form the lowest zone with which we are acquainted, 
which sometimes shews itself at the surface, under the form 
of eruptive repositories; to these minerals we assign as a 
character a compact state and homogeneousness in the mass. 
We find these characters very prominently marked in the 
eruptive oxidulated iron of the Island of Elba, and in that of 
Taberg, in Sweden : we find them in the pyrites and other 
minerals contained in the amphibolites of Tuscany and Nor- 
way. The native metals contained in the traps are always 
in a compact state, and are, in this respect, distinguished 
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TOm the native metals of the surface, which are in crystal- 

tne dendrites and capillary filaments. 

A second zone is characterised by the crystalline and 
r geodic state of the same minerals, by the mixture and va- 
riety of species, and variety of veinstones {gangues). This 
aone comprehends almost all the veins. The repository 
Hio, in the Island of Elba, so eminently crystalline, likew 
belongs to this second zone. The crystallised pyrites, fal-l 
herz, galena, blende, red silver, &c., of the Hartz, Saxony, the 
Rhine, &c., belong to this category of formations produced 
by sublimation. The state of the minerals, in fact, reminds 
lis of that of matters brought into existing craters by steam ; 
and this zone presents us with the emanations of the subter- 
ranean masses of the preceding zone. 

Lastly, on approaching the surface, we find the phosphates, 
muriates, arse ni ate s, the native crystalline or capillary 
metals, and the earthy oxides of the Chapeaux de Fer ; mine- 
rals which constitute a third zone, as distinctly characterised 
as the preceding. 

We have not such data as enable us to determine the com- 
parative thickness of these ditferent zones. The inferior 
zone appears to us to have, in some measure, an indefinite 
thickness, which cannot be measured ; the intermediate zone 
has never been traversed, and works of 800 yards in depth, 
carried on in certain veins, have brought to light no varia- 
tion which indicated the proximity of the mineral substances 
of the inferior zones. With regard to tJie superior zone, 50 
yards would be nearly a medium, and 100 yards a maximum. 
Its thickness, therefore, is very slight compared with that 
of the two others ; and it is not of great importance to us, 
further than that it is the first which presents itself to our 
investigations. 

This slight degree of thickness in the zone of superBcial 
minerals, ought necessarily to draw attention to the fact of 
its general preservation, which is such that we can recognise, 
on the present surfaces, the existence of basins in which the 
metalliferous repositories, whose formation is anterior to the 
chalk, have min^'led their products witli t\ioae o? &ftiVv«v'i\Asurj 
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actioDB. We mast infer from this preserratioa of the supe- 
rior phenomena, that in many cases th<^ revolutions of the 
sorFace of our globe have been greatly exaggerated, since 
Bucb frail monunientH of subterranean actions on the sorffice 
have reached our day in a stat« of preservation often cma- 
plete. The superficial metalliferous repositories are there- 
fore new proofs to be added to those which )L £lie de Beau- 
mont has brought forward respecting the conservation of 
continental surfaces.^ — '^Annalea det Mmety t. xiii., p. 235.) 



Notice of a Flood al Fragtan:, in the Vorarl6erff,i» the Autumn 
of 1846. By William Brows, Esq. Communicated by 
the Author. 

The action of running water, — in dissolving and rubbing 
down the solid parts of the earth's sor^uie, — in transporting 
these from one place to another, — and in finally depositing 
them in the bed of the ocean, or in some other level lower 
than their original site, is known to all. We are ready, 
however, to overlook the extent to which this process is going 
on, and the rapidity with which it is altering the relative 
levels of sea and land. Rapidity appears an unsuitable word, 
when we compare merely the events of individual years, or 
of a single lifetime ; but when we add up the results of many 
years, and compare the observations of a succession of obser- 
Ters, it is in no respect improper. 

A large river becomes swollen, or a monn tain-bora is " in 
Bpeat." It is no longer the bright transparent stream which 
it previously was ; bat with its increased volume, it has also 
become " dmmly," that is, it has washed down from its up- 
per banks a quantity of the soil, which it holds in suspension, 
while tt flows rapidly on. As the motion becomes slower, 
however, it gradually deposits the coarser part, and carries 
to the sea or other resting-place, only the finer and lighter 
particles. This process is repeated to a greater or less ex- 
tent after every heavy shower of rain, but more evidently in 
spring, at the melting of th« mountain snows, and in the 
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autumnal months, after the xiBual rains at that period. Some 
solid matter is waalied into tlie current, and deposited some- 
where at a lower level ; and as this takes place on every 
stream in every part of the eartli'a surface, we are aasured, 
that should the same causes be permitted to act during a 
sufficiently long period, the time will certainly arrive when 
the ocean sliall overflow the present dry land, its own basin 
having been filled up with the dubris.* 

The elfects produced are not always of the gradual charac- 
ter now referred to. Sometimes large masses of the banks 
are qnickly overwhelmed and carried down the stream. The 
materials are removed to no very gi-eat distance ; but still 
their position has been changed, and the loss of cohesion en- 
ables the water to remove them much farther than would at 
first have been supposed. Many such occurrences have been 
recoixled in the annals of past times, and many more have 
been described in recent periods, since the attention of men has 
been called to such things. When a bridge is overturned by . 
the force of the current, part of the materials are carried I 
down the stream to a great distance. When a river leaves 
its accustomed channel, and cuts nut a new one for itself, the 
Bolid matter which formerly occupied the place now held by 
water, has been carried down far from its former site.t We 
cannot read many pages of such a work as Sir Thomas Dick | 
Lauder's Account of the Morayshire Floods, without seeing 1 
ample proof of the power of running water to remove to a 
great diatance even stones. Of large size, of course, rounded 



* The CBuses which are now elevating the land in sevoral districts are loiaJ 1 
and varittlile. The action of ronning water is universal and unceasing. 

t Mr Ljell says,— " Tho power of even a email rivulet, when swollen by ' 
rain, in removing heavy bodies, was lately eioniplifiod in the College, a en 
stream which flows at a moderate declivity froiti the eastrni wat^r-shed of 
Cheviot IlilU. Several thousand tans weight of gravel and sand were trt 
ported to the plain of the Till, and a bridge then in progress of building ' 
carried away, some of the archstonea of which, weighing from half to thi 
fonrtha of a ton, were pro|ielled two roiled down the rivulet. On the same 
oasioD ttie current (ore away from the abutment of a mill-dam a large block of ' 
greenstone porphyry, weighing nearly two tana, and tran&^ovted is. ^ yat ft^a- 
tanee(i/DBai-;_f a quartir ofa mile." This was in 1.82^,— PrinoiTlts oj Qb 
rol. i., p. 25i. 
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stODC3, or bouldera (bowls, as the country -people call tbem), 
will move more easily, and tberefore to greater distances. I 
have no intention of indulging in further remarks of a gene- 
ral character, my purpose being to give a short notice of an 
example of this kind, but with some unusual circumstances, 
which occurred, under my own observation, in the autumn of 
1846, when I resided for some weeks in the Vorarlberg. 

The district to which the name of Vorarlberg is given, is 
popularly considered as part of the Tyrol. This is not, however, 
strictly correct, for It has a sepai'ate political existence as a 
province, and is divided from North and South Tyrol, by the 
mountaia-ridge called the Adlerberg. It forms the north- 
western frontier of the Austrian empire in Germany, having 
as its neighbours, Bavaria, Wirtemberg, and Switzerland. 
The surface extent of the province may be about 47 German, 
or about 200 English square miles. Its population is about 
120,000. A considerable portion consists of one aide of the 
great Rhine Valley, of the valleys which open into it, and of the 
BuhDi-dinate valleys which open into these. It is thoroughly 
a mountainous region, but none of the heights exceed 5000 
feet above the Lake of Constance, which is, however, between 
2900 and 3000 feet above the ocean. There are mountains 
8000 feet higher in the immediate neighbourliood of the pro- 
vince. The inhabitants are generally of an industrious and 
peaceful character. Few of them are of great wealth, but 
there is little of abject poverty. The land is extensively sub- 
divided, but not as yet to an extent that is injurious. The 
peasants cultivate their own lands, and frequently one or 
more of the family are engaged in a trade, or work at one of 
the cotton-mills which have recently sprung up under the 
fostering care of the Austrian government. The scenery, al- 
though wanting the magnitude of Tyrol proper, yet is of 
an interesting character. The broad valleys ai'c covered with 
numerous small, but rich fields of Indian corn, potatoes and 
hemp. The lower mountain- aides have frequently thriving 
vine-rows, and always fruit-trees ; and in every part we see 
those rich grassy slopes, dotted with the rude but substantial 
bay bousea. which form so Rtrikmg a (caVvCTe \n Swiss scenery. 
Luxuriant forest-trees occupy the hKgVtT '!:\i?,e%,K&i.'cvci>« w& 
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then, but not very often, a crag appears, relieving by its grejtfl 
colour the uavarying green which surroundB it. 

The 111 is a river of some importance in this province, and, 
after a course of about forty miles, flows into the Rhine, near 
Felilkirch. A abort way above this town it rushes be- 
tween two nearly mural precipices, of 300 feet high. Ten 
or eleven miles above this point, it passes through a similar 
but much wider opening ; and the intervening apace is a val- 
ley of varying breadth, sometimes of three miles, surrounded 
-by mountains of moderate height. The perfect level of moat 
parts of this valley indicates that it had, at one time, been 
the bed of a lake ; and the occurrence, at various points, of 
perfectly flat surfaces, 10 or 12 feet raised above the general 
level of the valley, lead us to infer that the lake had once, 
at least, been partially emptied, before the rocky harrier near 
Feldkirch had been completely burst through by some over- 
powering force. 

The mountain -side 8 of this valley of the III do not form a 
continuous boundaiy, but smaller streams descend on either 
Bide, through openings of various characters. Some are nar- 
row ravines, or toheh, as they are called, while others open 
out into wide spaces, having their villages and cultivated 
fields around them. There is not a great deal of hare rock 
to be seen : the steep sides are sometimes bare, like what are 
called " scaurs" in the south of Scotland. The soil, in the 
level of the valley, is rich and deep ; that on the mountain 
sides is usually rather shallow, and covers over, in every 
part, a thick bed of gravel. Wherever the upper bed of 
earth has been removed by the elements, or by the industri- 
ous operations of the people, this gravel comes into view. 

The summer of 1846 was as hot and dry in the Vorarl- 
herg as in other parts of Europe. When I arrived, in the 
middle of August, there had been no rain for many weeks, 
with the exception of a few thunder-showers, hasty in their 
appearance and in their departure. All the crops were abun- 
dant (excepting the potatoes, which were nearly destroyed), 
and much earlier than in ordinary seasons. On the evening 
of the 20th of August, rain began to ^o\w, Kai, wA. tA'^'s 
twelve aacceeding days, only one was etiUreV^ Swc-, ■w\Sve, 
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during seven, the rain was nearly continnous. Every one 
said that tlitTC had been no such rain for many years. The 
usual cooBequences followed, the lowest valleys were flooded, 
roods wore rendered impassable, and more than one bridge 
was carried away by the force of the current. The thief 
injury was not done to the banks of the HI itself, but it was 
the subordinate valleys which suifered most. At the village 
of Sattaens, a rapid stream hail brought down a great mass 
of earth, gravel, and stones, which completely overlaid some 
gardens and tielda, and altered considerably the public road. 
But Frastanz, on the opposite side of the valley, was the chief 
seat of the mischief, and to this I must now advert more par- 
ticularly. 

Frastanz is a small village upon the left side of the valley 
of the 111. A small stream, sufficiently large to torn the ma- 
chinery of a cotton-mill (consisting of 80(10 spindles), after a 
circuitous course among the mountains, empties itself into the 
111, a very little way below the village. This village is about 
two miles above Feldkirch, near which is the rocky boundary 
of the great original lake. The houses are partly built upon 
the mountain-slope, and partly upon the nearly level part of 
the valley. Mr Gamahle's mill is a well-built atone edifice 
of three or four stories, at the lowest part of the village, and 
where the ground is very nearly level. My first visit to the 
village was on the 6th of September, when tlie rains had 
ceased for nearly a week. We found numerous groupes of 
people from the neighbourhood who had come, as we had, to 
see the strange state of things. We first found that the 
bridge, by which the public road was carried across the rivu- 
let, had been raised very considerably, and the road was 
steepened accordingly. The bridges in this district, even 
those over the large rivers, are all of wood. The water had 
spread itself over a wide surface, and was flowing with not a 
very violent current over a broad channel. So far, I had 
often seen in our own country, rivers, when in flood, covering 
all the level haughs with their discoloured water. But hei-e 
the stream was bright and transparent, nearly as in its usual 
state, and was evidently flowing at a lugher level, not so much 
frotn the vohime of water being m\ic\\uiag«veTi.\£i,^'6Ni'ii';aMa» 
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its bed was elevated. Looking at the current itself, one could 
not have considered it dangerous, either from the mass of 
water, or from the rapidity of its motion. In almost every 
part it could be crossed on foot. But the villagers were in & 
state of great apprehension, and several hundred men, partly 
soldiers, partly peasants, were actively engaged in varioua 
operations. The stream was flowing on the top of a mound 
of gravel, which, in one place, was 25 feet high. It was 
banked in by large pine trees freed from their branches, and 
laid lengthwise. These were supported by thick stems driven 
into the gravel perpendicularly, and in places were it was ne- 
cessary, the pine branches formed an interlacing. The chief 
place of danger seemed to be the cotton-mill, along the gable 
of which the stream was flowing several feet above the floor. 
The mill had ceased woi'king for several days, the canal lead- 
ing the watjir to the great wheel at the opposite gable having 
been choked with thegravel brought down by the stream. This 
had been again and again cleared out, but at length the con- 
test was abandoned. One or two other houses higher up in 
the village were also threatened, but all the exertions of the 
people were directed to the mill. 

I was at Frastanz again on the 11th, and also on the 13th. 
At the latter date the lieiglit of the stream was three feet 
more than it was on the 6th, a week before. Of course the 
bridge had been repeatedly raised, and the roadway across 
it was very uncomfortable from its steepness. By looking 
narrowly into the sti-eam, it was evident that stones were 
rolling along. You could follow the course of individual 
stones ; and what was seen in these individual instances, you 
were sure was doing in millions of other instances. It was 
indeed a torrent of gravel and rounded stones, none of which 
were of less size than a small egg. 

The landslip of gravel, which had caused this remarkable 
phenomenon, occurred seven miles up the stream. It was 
presumed to be the consequence of a practice much more 
common now than formerly, — of cutting down a great many 
trees together on the steep banks. In the course of time the 

imp and all its roots decay, and becoTcve \\\:fte cVKow^'a, ^ise 

rap/(f transmission of water. Were on\y aowieo^ \>ie \,"c'ftfc% 



r 



I 
I 
I 



I 



244 William Brown, Esq., on Ike Flood at Fra»lam, 

cut down, and were young trees pnt in the place of those re- 
moved, their fresh and rigorous roots wuold bind the soil to- 
together ; but when the onlj roots are decai ing ones, the 
occurrence of heavy rain fills these namerous canals, and the 
weiglit at length separates the sap erincnm bent mass from 
the gravel bed beneath. 

On the 17th I again passed through the village. The 
gravel still flowed, although in smaller quantity. On the 
23d, when I saw it for the last time, the flow of gravel ha*! 
very much ceased. The danger to the mill and other houses 
was considered to be over for the time ; but there was enter- 
tained an apprehension that, unless the gravel were removed, 
when the spring floods came down, serious injurj- would take 
place. A letter of 2d November 1846, gave me the follow- 
ing information : " The water at Frastanz has already worked 
wonderful changes since you were here. At the bridge, the 
old channel has reappeared, but there is still a tremendous 
mass below. A wooden channel has been constructed, at 
great expense, from the 111 towards Gamahle's mill, to con- 
fine the water, and carry off^ the stuff; and has so far done 
excellent service, although the stream has broken tlirough 
more than once." 

A letter, dated 20th January 1848, describes the present 
state of matters : '■ The mass of gravel and stones brought 
down has been, perhaps, one-third washed down into the 111, 
by means of a wooden canal constructed on purpose, but 
which is now, to a great extent, filled and buried. The 
channel of the III has been raised by the stuff so brought 
down, as far as Feldkirch, several feet ; and there are im- 
mense masses of loose stones and gravel still above, to an 
estent of several miles up the ravine, which, sooner or later, 
must be washed down, and threaten to renew the catastrophe 
at any time. Another and smaller, but wild mountain stream, 
' the Gallina Bach,' between Nestying and Frastanz, which 
crosses the main road, has this year been playing the same 
gome, and has brought down, and kept in constant motion 
for weeks together, a mass of gravel with scai-cely any viai- 
ble r a way which \5 scarceV-j weivble to one who 

b it At some 4\&lau\. -getvift. ft»% i^KiaasB. \ia* 
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done the name, and covered, to a depth of 50 feet, a surface 
of at least 100 acres. The same causes as in Frastanz, 
though operating moi-e slowly, have set it again a-going ; and 
there seems every probability of its compelling a total change 
in the line of road, &a there is scarcely any human possi- 
bility of stemming such a heavy torrent of debris, pouring 
through a nan-ow gorge, from mountains 5000 feet high, on 
either aide of a ravine six or eight miles at least in length. 
Tlie ' Saminer Thai,' behind Frastanz, runs ten or twelve 
miles back to the mountains bordering on the Grisons, and 
some of which are from 6000 to 8000 feet above the level of 
the sea, or 1600 less above that of the valley of the 111, where 
the stream discharges itself close to Carl Gamahle's mill." 



Pttlwontoloffical Notes. By HEHMAlfN V. MkYBR.* 
Holzerweid, near Bussenhausen, in the canton Zurich, 
must now be added to the localities in Switzerland in which 
the diluvial Loss contains remains only of the Elephas pri- 
migenius, as HeiT A. Escher von der Linth has sent me some 
teeth of this animal of a calcined aspect from that place. 
More importance attaches to the occurrence of this elephant 
in the diluvial slate coal, which much resembles brown coal, 
at Diimten, a league from Rapperswy!, where a large molar 
tooth has been found of a brown colour, like walnut wood, and 
thus very similar to teeth from the tertiary brown coais. This 
coal deposit represents the oldest diluvial filling-up of the 
valleys in the Swiss Alps, and contains plants which Heer 
was not able to distinguish from those now living in moist 
places in Switzerland. Near Utznach, this slate-coal fur- 
nished the tooth of a large ruminant resembling the deer. 
The occurrence of Elephas in this situation reminds me of a 
mammoth skeleton dug out at Troitskoe, near Moskao, and 
described by Rouillier. The upright position in a marsh, in 
which the animal was found, shews distinctly that it had 
been buried in the mud when venturing ttjo far on the soft 

* Leonhftrd and Bronn'n Jahrbuch. 1848, p, 466; a\\4 lieiAo^fA ^^^i*,\^s«\^ 
[ Journal. No. 17, J. N. 
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ground in seareb of food. The formation at Moskau also 
consists of a fine laminated mass resembling brown coal, con- 
taining fishes, infusijria, and plants of species stjll living in 
the neighbourhood. I would also draw attention to an ob- 
servation recorded in my Palwonlotogiea, p. 540, acconiing 
to which the Elephiu occurred, with remains of the ox, stag, 
fishes, shells, and plants, in a turf-like diluvial bed .at Witti- 
gendorf, near Sprottan, All these places are only the natu- 
ral abodes of the ancient elephant, where it found its food, 
conHiBting of species of plants, which were not distinct ^m 
those that still flourish in these localities. Suefa facts refute 
the groundless hypothesis that the remains of elejdiants 
were transported by great floods from distant re^ous to the 
places where they are now found ; or that the species was 
only enabled to exist in them by the influence of external 
causes, or great changes in climate. They also testify to the 
truth of a view which I have long adopted, that there is some 
internal cause of this phenomenon, through which, even in 
historical times, the extinction and geographical distribution 
of species hiivc been limited, Grildfuss, in his work on the 
Archegosaurug, describes the skull of an animal from the 
stone coal -formation of Heimskirchen near Kaiserlautern, 
which he names SclerocephaluSi as that of a fish- It seems 
to me to have more the resemblance to that of the Labyrinth- 
odonta than even the Archegonaiirus, and, consequently, may 
as well as this genus be added to the Saurians. 

Professor E. Sehmid of Jena has recently entrusted to me 
hia whole collection of fossil vertebrate animals from the 
muschelkalk of that district. To it were added two new .spe- 
cies of ammonilea from the celestine strata in the lower 
muschelkalk at Wogan ; one of them is a very beautiful spe- 
cies, which I have named A. {Ceratites) ifoganeiisis. It is 
nearest the A. (ceratites) enodts, Quenst., but is smaller, and 
the back is not arched but acute, thus giving a difiFerent charac- 
ter to the sides ; it is perfectly smooth, and even the sutures 
do not agree with those of the species compared with It. 

The remains of sanrians in this collection formed a very 
acceptable addition to my " Monograph of the Saurians of 
the Jkfiischelkalk .'' Previoua\y,l onXy Vive-N ^T'a\ft'Oft«-s\tY(\\t^ 
of Jena those i-cmaina w\iic\v Coving. TAiinfttev VaA. -c«i'iftwe&. 
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from Professor SchmiJ's own collection. The muschelkalk 
BaurianB of Jena were mostly of small dimensions ; but one 
rib bespeaks a large animal. The collection contains the 
humeri, almost the most importjuit bone, of eight smaller 
species, belonging to more than one genua, and the large rib 
indicates a ninth species. Formerly I knew no humerus 
from the muschelkalk in which the foramen for the passage 
of the ulnar artery was wanting ; but this ia the case in one 
of the Jena bones, a circumstance hardly accidental, as the 
hone otherwise indicates a peculiar species. A humeral bone 
in the collection of Count Miinster also shewa the existence 
of another species, so that there are at least ten saurians 
the muschelkalk of Jena ; and among thuse humeri there 
scarcely one that agrees with the bonea from Upper Silesi 
or other localities in this formation. The coracoid bones 
Schmid's collection, belong to six species, now others are 
found in that of Count Miinster, and thia bone in the large 
species is still wanting ; so that the coracoid bones from Jena 
also point to the existence of nine species, most of them dis- 
tinct from those of other districts. These collections con- 
tain the scapulee of four small species, the femoral bones of 
three apecies, and the pelvic bones of at least four species; 
all, aa well as the small vertebrfe, shewing no complete agree- 
ment with the bones from Upper Silesia or other countries. 
The teeth resemble those of the Nothosaurus. Labyrintho- 
donts aa yet are entirely wanting. Besides these, there has 
been found, in the bone-beds of the muschelkalk of Wogau, the 
humerus of two species, bntnot distinct from those of Jena ; in 
the Wellenkalk (lower muschelkalk) of Lobedaburg, a tooth 
of a small species, formed like that of the Nothosaurua ; in the 
bone breccia of the muschelkalk of Keilhau, near Rudolstadt, 
vertebrffi of a very small species ; in the terebratula lime- 
stone of Zwetzen, a bone of the pelvia ; in the highest beds 
of the muschelkalk at Mertendorf, three leagues from Jena, 
a humerus ; and in the Keuper limestone of Vieckberg, near 
Apolda^ a large nothosaurus-like tooth. 

The fishea from this district, with those from Querfurth 

and from Upper Silesia, will be described. Vi^ t&^i vw. ^w^ i*^ 

the early numbers of the " Pnitco/itographica;'' '0^^ ■(^S.'i*^'* 

.being already lithographed. BesVdea acti.e&, svcv^ aio. -vsimssv- 
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portant fragment of the jaw of a small fish with cylindricaT 
teeth, the piMper muschelkalk of Jena has only furnished the 
Sauric/ilAj/e lenuirosirig, of which Agaasiz {^Poia. Foss., ii. b., 
p. 88) incorrectly states, that it only occurs in the muschel- 
kalk of Bavaria, where it in entirely unknown. It is con- 
fined to Jena, and occasionally occurs also at Qaerfurth, from 
which the specimen was derived which Biittner long ago 
figm'ed {Hudera testis c/iluvii, 1710). The glauconite mus- 
chelkalk of Mattstadt, near ApoHa, contains teeth of Sav- 
richlki/a Mougeoti. More important is the terebratula- lime- 
stone of Zwetzen, containing teeth of Placodus, which, be- 
sides Placodus gigas, seem to have belonged also to another 
species. The most interesting specimen from Zwetzen is a 
jaw with several teeth of a new genus of fish also of a large 
size, which, from the dome or cupola-like foi-m of the top of 
the teeth I have named Tkolodus, and this species Tholodus 
Schmiiii. It is best placed near Acrodus, though the teeth 
are wholly distinct. 

In the " Athenseum" for June 5, 1847, Sir R. Murchison 
has published a letter of Agassiz from America, in which he 
expresses his astonishment at the analogy which exists be- 
tween the types of life in the temperate regions of North 
America and those in the molasse of Oningen. He believes, 
consequently, that these deposits were formed in a climate 
that was not tropical, and in this comparison he also intro- 
duces Japan. These are exactly the same views that were 
already published in my work on " Fossil Mammalia, Birds 
and Reptiles, from the Molasse Marls of Oningen," which 
work Agassiz knew before his journey to America. In that 
work I have not only pointed out the close relation which the 
tertiary Oningen, without renouncing its European character, 
still bore to the present North America and Japan ; and also 
came to the conclusion that the tertiary creatures of Oningen 
required for their existence a climate not at all warmer than 
that which now prevails in the region of Oningen, so that 
the assumption of a ti-opical climate in which the animals of 
the mola>sse have lived, is anything hut well founded. 

In Tayler's museum at Haarlem, which I visited in August 
1847, 1 saw the beautiful remama oi tW ^AjaaW^oYv ^siviai, a.^ 
^Oningen, which belong to the Mnstudonttnawslidewa. \iy'Cwa 



» 



Hermann v. Meyer's Palwon/ofoj^ical Kfotes. 

collection there are also some apecieB of vertebrata no< 
hitherto known to occur in that place, and the first specimeal 
which I saw in the rich collection of Profeasor van Breda,^ 
waa a new rodent from Oningen, to whicli I have given the 
name of Scuirus Bredai. In Tayler'a nniseum I saw also 
the Anguiaaurus from the lithographic slat«8 of Solenhofen, 
assuredly a moat remarkable creature, and well deserving a 
thorough deacription, which, however, would require more 
time than I can command. It acema related to the Pleuro- 
«aurus, of which I have the middle portion of the skeleto 
hefore me, and perhaps the two genera may come to 1 
nnited. 

Whilst reaiding on the coast of the North Sea in Holland ' 
and Belgium, I thought myself transported to the very work- 
shop where the marine molaaae and the shell sandstone of J 
the molasse were forming before my eyes. The dunes area 
an analogous formation ; the aand of the dunes is the mo-^ 
laaae aand of historical times ; the similarity is so remark- 
able that it only requires consolidation, in order to represent 
the molaaae sandstone with its contents, which would con- 
ust of living instead of extioct apeciea. The sand of the J 
dunes rarely envelopes molluscs in a living state ; it is chiefly J 
the shells of dead animals, and these for the most part frac' n 
tured, broken into fragments, or rubbed by the incessant 
beating of the waves. The beach seen during the ebb may 
be compared to a great extent of exposed strata, on which 
remajns of organisms appear in various places. Even the.J 
flame-like distribution of colours and other markings, on thsjl 
divisional surfaces of rocka, may be partly explained by thef 
deposit of foam from the waves. The manner in which thel 
waves during the ebb of the retiring sea sport with the fine I 

^Band on the beach is very interesting. They give it a wave- f 
Kke, variously-fuiTowed arrangement, resembling the sculp<l 
tured markings on the skull of the crocodile. Similar appear- J 
ances, and no less regular, occur on the surface of many rocks.] 
containing petrifactions. The sea-ahore may aiao convince! 
UB that many phenomena in the foaailiferoua rocks have theif J 
^pvauae in the alternation of the seasons, u ^hewQtfteu<i'a. -«Vv3&. ' 
^^Kaaat be carried furthei- batk in tVic \i\aio\'v o^ 'iVvi ewr^Oft^s.^^- 
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our theorists imagine. When it is cansidercd, for esample, 
that tlie immense profuaion of tish on the shores of the 
NetlicrlandB, in Bumtner declines to absolute poverty, many 
of the fiali then seeking other littoral regions, we may con- 
ceive that the variation in the numbers of petrifaetions which 
the strata of one and the same formation present, the alter- 
nation of highly fossiliferona beds with others in which foaails 
are rare, or entirely wanting, that the interruptions in the 
occurrence of species by beds in which they do not appear, 
as well as the diversity in fossils which is observed when, in 
wi de -spread f')rniati on H, the same stratum is followed to dis- 
tant points, may in part be explained by the alternation of 
seasons. On the strand, newly exposed by the retiring sea, 
at the season of my visiting it, I rarely found a fish ; it was 
chiefly molluscs, sea-stars, among them often those witli four 
rays, prawns, and among plants fucoids, that were left be- 
hind. In a sand-hill I found the shell of a crab full of the 
fine sand, and in the best way to become a petrifaction. Even 
the more frequent occurrence of eetacea in certain parts of 
the molasse formation is explained by the fact that at present 
there are particular parts of the sea-shore where eetacea are 
very frcfiuently stranded ; Oatend is such a locality. These 
whale-like animals are often thrown on shore ; among others, 
the monster which, after going the tour of Europe as a cu- 
riosity, is now found at St Petersburg. 



Address Delivered b;/ tlie President (Sir J. F. W. Hbrschbl, 

Bart.) on presenting thi: Honorary Medal of (he Aatronoiiii- 

cal Society to William Laasell, Esq., of Liverpool. 

Gentlemen, — The Report of the Council having been 

read, in which the astronomical discoveries of the year, and 

especially that of the planet Metis, have been clearly and 

eloquently commemorated, it is now my pleasing duty to 

state to you the gi-ounds on which it has been agreed by us 

to award the gold medal of the Society for this year to Mr 

Lassell. And this duty, pleasing in itself, I execute with 

the ^^reater satisfaction, because I have a sort of hereditary 

fellow-feeiing with Mr LasaeW, seeing ftio.\.\Ye\»^ow%'i\R.'Av8i. 
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class of observers wLu liave created their own instrumentftl 
means— who have felt their own wants, and supplied them 
in their own way. I believe that this greatly enhances the 
pleasure of observing, especially when accompanied by dis- 
covery, and gives a double interest in the observer's eyes, 
and perhaps, too, in some degree, an increased one in those 
of the public, to every accession to the stock of our know- 
ledge which his instruments have been the means of reveal- 
ing : upon the same principle that the fruit which a man 
grows in his own garden, cultivated with his own hands, is 
enjoyed with a far higher zest than what he purchases in the 
market. Noi- is this feeling by any means a selfish one. It 
arises from the natural and healthy excitement of successful 4 
exertion, and is part of that happy system of compensatioo J 
by which Providence sweetens effort, and honours well-dw 
reeled labour. If this be tme of the labour of a man's hand» I 
in the mere production of material and perishable objects, it -I 
is so in a far superior sense, when the faculties of the intel- 
lect are called into exercise, and works elaborated with rara *J 
skill, and wrought to an extraoi-dinary pitch of perfection, ^ 
have yet a higher, ulterior, intellectual object, to which their \ 
existence is subordinate, as means to an end. 

Mr Lasseil bas long been advantageously known to ue 
an ardent lover of astronomy, and as a diligent and exact ob- , 
server, in which capacity he has appeared before us, as a r 
ferenoe to our Memoirs and Notices will testify, on nume- 
rous other occasions besides those to which I shall more par- 
ticularly call your attention presently. In the year 1840 he 
erected an observatory at his residence near Liverpool, bear- 
ing the appropnate name of Starfield, which has ever since 
been the scene of his asti-onomical labours. Even at its first ' 
erection this observatory features of novelty and interest. Id ' 
addition to a good transit, it was furnished, instead of a me-^ . 
ridian instrument or an ordinary equatorial achromatic, with k 
a Newtonian reflecting telescope of nine inches aperture, ancL--l 
rather more than nine feet in focal length, equatorially mount- J 
ed, the specula of which were of his own construction, and | 
the mode of mounting devised by himself. TUla wa.* a.W'iA.'i 
a considerable step, and forms an e\H>tt\\'\u \Xvft ^i^ftVif;! 'A'i^fc 
astronomical use of the reflecting teXeaco^e, TVo^fe o^-i '«'^'^ 



252 Sir J. F. W. Uerachel's Addregs to the 

have had experience of the annoyance of having to keep i 
object long in view, especially under high magnifying powerB, 
and in micrometrical measurement a, with a reflector mounted 
in the usual manner, having merely an altitude and azimuth 
motion, tan duly feel and appreciate the advantage thus 
gained. But the difficulties to be aurinount«d in the execu- 
tion of such a mode of mounting were very considerable — 
much more bo than in the case of an achromatic, — owrag 
partly to the non-coincidence of the centre of gravity of the 
telescope and mirror with the middle of the length of the 
tube, and partly to the necesaity of supporting the mirror it^ 
self within the tube in a uniform hearing free from lateral 
constraint, and guaranteed against flexure and disturbance of 
its adjustment by alteration of its bearings. These difficul- 
ties, however, Mr Lassell overcame : the latter which is the 
moat formidable, by an ingenious adaptation of the balancing 
principle, first devised, if I am not mistaken, by Fraunhofer 
and Reichenbacb for the prevention of flexure in the tubes of 
telescopes — a principle which has not received half the ap- 
plications of which it is susceptible, and which, by throwing 
the whole strain of the weight of instruments on axes which 
may be made of unlimited strength, may be employed to de- 
stroy the distorting force of gravity on every other part.* 

The success of this experiment was such, and the instru- 
ment was found to work so well, that Mr Lassell conceived 
the bold idea of constructing a reflector of two feet in aper- 
ture and twenty feet in focal length, and mounting it upon 
the same principle. The circumstances of his local situation, 
in the centre of manufacturing industrv and mechanical con- 
struction, were eminently favourable to the success of this 
undertaking ; and in Mr Nasmyth he was fortunate enough 
to find a mechanist capable of executing in the highest perfec- 
tion all his conceptions, and prepared, by his own love of aa- 
troDomy, and practical acquaintance with astronomical obser- 



• At, for ei-iiipls. the divided limba of circles, and the spokes cODnecting 
them with Iheir eenirw; u e*sy nnd simple mechdnism, which, davi 
lime mgo, kud approved bj tha late M. BesSfl. I msy. perhaps, take 
tare Ofipurtuaity M futiuil to tbu aoc'iel].— (^Nuw addbl » U* Biiung:) 
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vation and with the conBtniction of specula, to give them their 
full effect. It waa of course, however, the construction and 
polishing of the large reflector which constituted the chief 
tjUfficulty of this enterprise. To ensure success, Mr Lassell 
^Spared neither pains nor cost. As a preliminary step, he in- 
■^ibrms us that he visited the Earl of Rosse, at Birr Castle, 
EOid besides being favoured with more than one opportunity i 
of satisfying himself of the e.xcellent performance of that I 
nobleman's three-foot telescope, enjoyed the high privilege of I 
examining the whole machinery for grinding and polishing f 
the large speculum, and returned so well satisfied as to re- 
solve on the immediate execution of his own ideas. 

The mode of casting and grinding the mirror, differing in I 
some of the details, though proceeding generally on the si 
principle as Lord Roase's (»'. e., by a chilled casting), has been 1 
described in a commnnication read to this Society on the 8th J 
of December last. The polishing was performed on a ma-"| 
chine almost precisely similar to that of his Lordship. But 1 
finding, after many months' tiial, that he could not succeed I 
in obtaining a satisfactory figure, he was led to contrive i 
machine for imitating, as closely as possible, those evolutions I 
of the hand by which he had been accustomed to produce 
perfect surfaces on smaller specula. This machine has been 
described (and a model of it, as well as Mr Nasymth's finished 
working dra^vings of it, exhibited) in a paper of great inte- 
rest read at the last meeting of this Society, of which alat 
an abstract has been printed in our Notices, and must by 
this time be in the hands of every Fellow here present, so 
that it cannot be necessary for me to recapitulate its con- 
K^nts. Suffice it to say, that I have carefully examined both \ 
^Ulie drawings and the model, and having myself bad some e 
~^perience in the working and polishing of reflecting specula, I 
approaching (though inferior) in magnitude to Mr Lassell's, I j 
am enabled to say, that it seems to unite every requisite for J 
-.obtaining a perfect command over the figure ; and when e 
lated with that finish which belongs to every work of Mr 
JJasmyth, from the steam-hammer down to the most delicate 
>duct of engineering and mechanical ftV\?\, taxoitA S.i'W» 
, bj the oily smoothneas au4 eqviafeWvV^ cA \\.a mw«.- 
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meots, the nltim&te perfection of polish, and the most com^ 
plete absence of local irregularities of surface. The only 
part which I do not quite like about it, or perbapa, I should 
rather say. which seems open to aa dpriori objection, refuta- 
ble, and. in point of fact, refuted by the practical results of 
its operation, is the wooden pohsber. owing to tlie possibility 
of warping should moisture penetrate the coating of pitch 
with which it is (I presume) enveloped on every side. Some 
unliygrometric, non-metallic substance, such as, for instance, 
earthenware, porcelain biscuit, or slate, would be free from 
this objection, though possibly open to others of more im- 
portance. 

Both Mr Lassell and Lord Rosse appear to be fully aware 
of the vital importance of supporting the metal, not only 
while in use, but also while in process of polishing, in a per- 
fectly free and equable manner ; but tlie former has adopted 
a mode of securing a free bearing on the supports, by sus- 
pending the mirror, which is a great and manifest improve- 
ment on the old practice of allowing it to rest on its lower 
edge, by which not only is the figure necessarily injured by 
direct pressure, but the metal is prevented from playing 
freely to and fro, and taking a fair bearing on its bed. As 
1 have, however, on another occasion enlarged on the necea- 
sity of making provision against these evils, by a mechanism 
almost identical in principle, I need not dwell upon this 
point farther t)jan to recommend it to the particular atten- 
tion of all who may engage in similar undertakings. 

It is right that I should now say somethirg of the perform- 
ance of the nine-inch and two-fi-et reflectors. And first, as 
regards the success of the system of mounting adopted in se- 
curing the peculiar advantages of the equatorial movement. 
This appears to have been very complete. The moasure- 
mentSi both differential and micrometrical, made witli them, 
and recoi'ded in our Notices, shew that, in this respect, they 
may be considered on a par with refractors, and in facility of 
setting and handling they appear nowise inferior. Of the 
optical power of the former, two facts will enable the meet- 
ing to form a sufhcient judgment. With this instrument Mr 
Lassell, independently, a»d w\tboui v^^"*^*^*^* VYio-wX^igi .c!^ 
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its existence, detected the aixth star of the trapezium of 
6 Orionis. And with this, under a, magnifying power of 450, 
and in very unfavourable circumstances of altitude, both him- 
self and Mr Dawes became satislied of the division of the ex- J 
terior ring of Saturn into two distinct annuli, a perfectly fl 
clear and satisfactory view of the division being obtained. H 

The feats pei-formed by the larger instrument have been I 

much moro remarkable and inkportant. It has established H 

the existence of at least one of the four satellites of Uranus, fl 

which aioue their announcement by Sir W. Herachel had been I 

seen by no other observer, viz., the innermost of all the series, H 

and afforded strong presumptive evidence of the reality of ' 
another, intermediate between the moat coospicuous ones. 
The observations of M. Otto Struve, if they really refer to 

the same satellite, are of nearly a mouth later date. ■ 

To Mr Lasseira observations with this telescope we also B 

owe the discovery of a satellite of Neptune. The first occa- -S 

sion on which this body was seen was on the lOth of October V 

1846, but owing to the then rapid approach of the planet to I 

the end of its visibility for the season, it could not be satis- ■ 

factorily followed until the next year, when, on the 8th and ■ 

9th of July, observations decisive as to its reality as a aatel- I 

lite were made, and in August and September full eonfirma- I 

tion was obtained. This important diacovery has since been ■ 

verified both in Russia and in America. I call it so, because, I 

in fact, the mass of Neptune is a point of such moment, that I 

it is difficult to overrate the value of any means of definitive- H 

ly settling it. Unfortunately, the exact measurement of the I 

satellite's distance from the planet is of such extreme diffi- ■ 

culty, that up to the present time astronomers are still con- I 

sidernbly at issue as to the result. ■ 

I come now to the most remarkable of Mr J^assell's disco- I 

veriea, one of the most remarkable, indeed, as an hisulated I 

fact, which haa occurred in modem astronomy ; though, in- I 

deed, it can hardly be regarded as an insulated fact, whtm fl 

considered in all its relations. 1 need hardly say that I al- I 

lude to the discovery of an eighth satellite of Satui-n, a dis- I 

covery the history of which is, in the highe&t de^tftfe, cte^iSi.- ' 
tahle, not oaly to the increased power vti 'Cam \tt%\jc\sBissfiSA 
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with which obitervatoriea are furnished !n these latter days 
of astronomv, but also to the Tigilanee of obaerrers. If I am 
right in the principle, that discovery consists in the certain 
knowledge of a new fact or a new truth, a knowledge grounded 
on positive and tangible evidence, as distinct from bare sus- 
picion or surniige that such a fact exists, or that such a pro- 
position is true — if I am right in assigning as the moment of 
discovery, that moment when the discoverer is first enabled 
to say to himself, or to a bystander, " I am sure that such Is 
the fact, — and I am sure of it for such and such reasons," 
reasons subsequently acquiesced in as valid ones when the 
discovery comes to be known and acknowledged — if, I say, I 
am right in this principle (and I really can find no better), 
then I think the discovery of this satellite must be considered 
to date fi-om the 19th of September last, and to have been 
miule simultaneously, putting difference of longitude out of 
the question, on both aides of the Atlantic. In speaking thus, 
1 desire, of course, to be understood as expressing only my 
own private opinion, and in no way as backing that opinion 
by the authority of the Society whose chair I for the moment 
occupy. The Astronomical Society receives with equal joy 
the intelligence of advances made in that science, from what- 
ever quarter emanating, and accords the meed of its appro- 
bation to diligence, devotion, and talent, with equal readi- 
ness, wherever it finds them ; but declines entering into nice 
questions of personal or national priority, and would, I am 
sure, emphatically disavow the assumption of any title to lay 
down authoritatively rules for the guidance of men's judg- 
ments in such matters. The medal of this day is awarded 
to Mr Lassell, not on account of this discovery alone, and as 
such, but as taken in conjunction with the many other strik- 
ing proofs he has afforded of successful devotion to our 
science, both in the improvement and in the use of instru- 
menta. And among the motives which have induced your 
Council to place Professor Bond on the list of our associates 
(I trust not long to be the only one of his countrymen by 
whom that honour ia enjoyed), though this discovery has had 
its due and just weight, we have not been unheedfnl of bia 
general merits, both as an otaeirveT aai aa a ^iwlOTfe'0^ali,■«BJw^^- 
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nomer — merita of which the Memoirs which have recently I 

reached ua, convey the most ahundant evidence in both de- fl 

partmentB. H 

I have observed that, when taken in all its relations, the ■ 

discovery of an eighth satellite of Saturn cannot be regarded ■ 

as quite an insulated fact. Between lapetus and Titan there I 

existed a great gap unfilled, in which (as formerly between H 

Mars and Jupiter) it was not in itself unlikely that some ad- fl 

ditional member of the Satumian system might exist. The I 

extreme minuteness of Hyperion forcibly recals the analo- ■ 

gous features of the asteroids, and it would be very far from ■ 

surprising, if a farther application of the same instrumental fl 

powers should carry out this analogy in a plurality of such H 

minute attendants. ■ 

Mr Lassell, as you are all well aware, is bound to astro- ■ 

nomy by no other tie than the enjoyment he receives in its I 

pursuit. But in ottr estimation of his position as an amateur fl 

astronomer, it must not be left out of consideration, that hia I 

worldly avocations are such as most men consider of an en- S 

grossing nature, and which entitle them, in theirmoments of I 

relaxation, as they conceive, to enjoyments of a very different ■ 

kind from those which call into fresh and energetic exertioa fl 

all their faculties, intellectual and corporeal. It is no slight I 

and desultory exercise of those faculties which will enable U 

any man to carry into effect so much thoughtful combination, ■ 

and to avail himself with so much conaecutivenesa of their ■ 

results when produced. And however we may and must ac- m 

knowledge that such a course of action is really calciilated to I 

confer a very high degree of enjoyment and happiness, W6 m 

ought not to feel the less gratefully towards those who, by I 

their personal example, press forward the advent of that' I 

higher phase of civilization which some fancy they see not fl 

indistinctly dawning around them ; a civiUzation founded on I 

the general and practical reeiignition of the superiority of the I 

pleasures of mind over those of sense; a civilization which I 

may dispense with luxury and splendour, but not with the ■ 

continual and rapid progress of knowledge in science and ex- ^ 

Ieellence in art. 
mj think I abould hardly be doing f uVV juatvce \» vcvj wiM^ft**^, 
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or to the grounds taken by the Council in the award, if I 
nere t« conclude what I have to say otherwise than in the 
pointed and emphatic words of a report officially embodying 
the prominent features of the case. " The simple facts," says 
that document, " are, that Mr Lassell cast his own mirror, 
polished it by machinery of his own contrivance, mounted it 
equatoriiilly in his own fashion, and placed it in an observa^ 
tory of his own engineering: that with this instrument he 
discovered the satellite of Neptune, the eighth satellite of 
Saturn, and re-observed the satellites of Uranus. A private 
man, of no large meana, in a bad climate" (nothing, I under- 
stand, can be much worse), " and with little leisure, he has 
anticipated, or rivalled, by the work of his own hands, the 
contrivance of his own brain and the outlay of his own pocket, 
the magnificent refractors with which the Emperor of Kussia, 
and the citizens of Boston, have endowed the obBerratories 
of Potkowa and the Western Cambridge," 

The President then, delivering the medal to Mr Lassell, 
addressed him in the following terms :— - 

And now, Mr Lassell, all that remains for me is to 
place the medal in your hands, and to con^atulate you on 
your success and on the noble prospect of future discovery 
which lies before you, now that, free from the preliminary 
labour of construction, your whole attention can be devoted 
to using the powerful means you have created. In the exa- 
mination of the nebulce, in the measurement of the closest 
double stai's, and the discovery of others which have hitherto 
defied separation — in the physical examination of the planets 
and comets of our own system, there is a wide field open, 
and the sure promise of an ample harvest; and I can only 
add, that we all heartily wish you health and long life to 
reap it. 



On the Motion of the Glacier of the Pindur in Kitmaon. By 
Lieutenant R, StkaChbt, Engineers. 

In No. 181 (August 1847) of the Asiatic Society's Jour- 
ofl/, I gave an account of tt\e gVacvec at t\\6\\eBA wH. 'fiRt'^YMLiij; 
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Biver, in which it was noticed that I had beea unsuccessful | 
in an attempt to measure directly the motion of the glacier. 
In the past month (May 1848) I again visited this glacier, ' 
chietly with the intention of making an accurate measure- i 
ment of its motion; and the result of my operations I now | 
propose to detail : 1 

About 200 yards below the small tributary that enters the 
main glacier from the noi'th-west, an old moraine, grown over ' 
with grass and bushes, which vouched for its present sta- : 
bility, offered a convenient station from which the motion of 
the ice could he obsei'ved. The moraine is heaped up against 
an almost perpendicular wall of rock, aufllciently high to I 
command a view of the greater part of the surface of the 
glacier along the line on which observations were to be made, i 
This line, which is nearly perpendicular to the general direc- 
tion of the glacier, was marked by two crosses painted white, | 
one on the rock in contact with the old moraine, the other ' 
on a cliff on the opposite side of tlie valley. A stake was i 
driven into the moraine, at its highest point, close to the 
rock on the line between the two crosses, and a theodolite ' 
was set up over it. Five other marks were also made on 
tiie glacier, at intervals along the same line, by fixing stakes 
in holes driven in the ice with a jumper. These marka, ', 
which were all carefully placed on the exact line between j 
th .' crosses by means of the theodolite, were completed at ] 
about 0'' 30" P.M., on the 21at May. I 

On the following day the theodolite was again set up on 
the same place as before, and being properly adjusted, the ' 
ci-osH wires of the telescope were directed to cross on the ' 
cliff on the opposite side of the glacier. A stick was then 
set up near the first of the five marks that had been made i 
the previous day, and was, by means of signals, moved up or 
down the glacier, till it appeared to coincide exactly with the 
cross wires of the telescope, and consequently to be exactly 
on the line between the two crosses painted on the cliflfs. 
The distance between the centre of the stick and that of the 
fixed mark was then measured, which evidently shewed the 
downward progress of the ice at that point q? *Aife ^lajaet i 
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since the m&rks were made the day berore. The same pro- 
cess was Tf peated at each of the other marka. 

On the 25th May the progress of thefixed marks was again 
measured in exactly the same way. The results of these 
measurements are as follow : — 
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The motion in twenty-four hours of the several marks will 
ilso be found to bt — 



I 
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The progress of the lower extremity of the glacier was 
likewise approximately measured by observing the apparent 
angular motion of a pole fixed on the top of the eastern mo- 



Motion of (he Glacier of the Findur. 



261 



raine, and of a conspicuous rock lying not far from the middle 
of the glacier. 

The results of these observations are : — 



Date. 


Mean motion of ice in 24 hours (in inches). 


On the moraine. 


Near middle of glacier. 


19th to 20th May 

20th to 23d May 

23d to 25th May 


30 
6-2 
5-3 


... 

8-1 
10-8 


General Mean 


■ 4-8 


9-4 



The comparison of the motion of the lower and upper parts 
of the glacier is : — 





Mean motion of ice in 24 hours (in inches). 


On the lateral moraines. 


On the middle of the 
glacier. 


Lower part of glacier 
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At the time of my visit to the glacier hardly any of the 
last winter's snow remained on its surface. The weather, 
which was tolerably fine up to the 22d May, after that day 
became very bad. Besides a good deal of rain, about 3 
inches of snow fell on the 23d, and as much on the 24th, and 
on the morning of the 25th, the clearer parts of the upper 
end of the glacier were still covered ^\t\i ^tvont^ \>\q.\3l^ \\. 
had melted on the moraines and oipeiv gcoxsAjA w^^>:c *0s^^ 
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glacier. This bad weather appears to have had considerable 
effect in retarding the motion of the ice. 

I may as well here mention that the motion of the Mer de 
Glace, as measured by Professor Forbes, varied from 27 to 
9 inches in 24 hours, in different parts of the glacier, and at 
different times between the months of June and September. 
The motion of the middle part of the glat;ier of the Aar is 
also stated by M. Martins to be about 71 metres per annum, 
which amounts to about 7^ inches in 24 hours. 

The elevation of the foot of the glacier, where the Pindur 
leaves it. determined by the comparison of corresponding 
barometrical observations, made there and at Almora (5586 
feet), is 11,929 feet above the Sf&. The elevation of the 
station wliere the theodolite was fixed to measure the motion 
of the glacier, was similarly found to be 12,946 feet ; and 
the elevation of the surface of the glacier near its lower end, 
at a distance of about 6000 feet from the theodolite station, 
being about 12,140 feet ; the slope of the surface of the 
glacier is about Tj degrees. — Journal of (he Asiatic SocSe^ 
of Bengal, No. xx., p. 203, New Series. 



r/w Gum Kino of the Tenasserim Provinces. By the 
Rev. F. Mason. 

In a valuable article by Dr Royle on Gum Kino, reprinted 
in the Journal of the Agricultural and Horticultural Society 
of India, which ostensibly enumerates all the various regions 
from which it has been imported into England, there is no 
mention of this aHicle being imported from this coast. Yet 
long before Dr Royle compiled that communication, more 
than one consignment had been made by parties in Maul- 
main to houses in London of gum kino to the amount of a 
thousand pounds. 

It was brought to Maulmain by an English merchant from 
the Shan States, and stated by him, as our Commissioner at 
the time- infoiTned the writer, to be the production of the 
Pa-tioiik, the same tree aa ftve oTie to '^\.?i.w\m&w IbLMs de- 
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nominated by the Burmans. Several years before I bad di- 
rected attention to this tree, as producing an astringent Gum, 
resembling Gnm Kino ; but the medical officer tii whom I 

submitted specimens of the gum, said it was " a kind of dra- J 

gon's blood ;" but after it was known that the gum of the I 

Pa-douk had been sold in London for the veritable Gum Kino, I 

another medical gentleman tried in his practice the exuda- I 

tion of the tree in his compound, in place of the Gum Kino ] 

in his stores, and reported the effects the same ; that their I 

medical virtues were alike. I 

The next inquiry that arises is for the genus and species I 

of the Pa^douk. When 1 first came to the coast, all the I 

English residents of my acquaintance called it " Bnrman I 

senna," and the surgeon of the station told me that he be- I 

lieved it was a species of senna. The Rev. H. Malcolm, I 

D.D., President of Georgetown College, Kentucky, who came I 

out to India a dozen of years ago, in order to go back again I 

and write a book, has stereotyped in his ti'avels, " Pa-clouk, 1 

or mahogany (Swielenia mahogani), is plenty in the upper I 

provinces, especially round Ava, found occasionally in Pegii, I 

In a native Pali dictionary, found in the Burmese monas- I 

teries, Pa-douk stands as the definition of Pe-th-tha-la, and the I 

corresponding Sanscrit word in Wilson's dictionary is defined, I 

Pentaptera ; hut the Pa-douk does not belong to that genus. 1 

In Piddington's index, however, Peetshala stands as the I 

Hindoo name, and in Voigt's catalogue, Peet-sal, as the Ben- j 

galee name oi Pterocarpua marsitpium ; and this brings us I 

nearer the truth, for Pa-douk is a name common to two dif- I 

ferent species of Plerocarpua, but which look so much alike, J 

that they are usually regarded as one species. Undoubtedly, I 

one species is P. Indicus, and the other, I presume, is the I 

one named by Wight, P. Wallichii, but whicli was marked in I 

Wallich's catalogue, P. Dalbergioides, from which it differs I 

in no well-marked character, excepting that the racemes are I 

axillary and simple, while in that they are terminal and 1 

" much branched." Wight says of P. Wallichii, in his Pro- I 

di-omus, " stamens all united or split down on tlie upper side I 

only ;" so they are sometimes in ouv tree. \i\V\veS\^vv5^'0oaS. 1 
he gives in his li/nstrationa, they are i:e^Te?«TAft«S. aa S\a&.^ ' 
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phona. nine and one. and so they are seen occasionally in our 
tree ; but the more common form is that of being split down 
the middle into two equal parts of five each, as in P. Dal- 
bergioides. The wood, too, resembles it. " Not unlike ma- 
hogany, but rather redder, heavier, and coarser in the grain." 
It is often called " red wood" at Maulmain ; and from the 
colour of the wood, some of the natives distinguish the spe- 
cies, " red Pa-douk" being P. Dalbergioides and " white Pa- 
douk," P. ladicuK. 

Both these trees produce an astringent gum, which haa 
been exported for Gum Kino, or whether it was a mixture 
of both it is not possible to aay- Probably the latter, as the 
native collectors would not probably make any distinction ; 
possibly it is the production of neither. It may be that P. 
marsupiiim is found in the Shan States ; for it grows, I be- 
lieve, in Assam, and the man that did not distinguish the 
two species in Maulmain, would not distinguish them from 
a third at Zimmay. Be that as it may, this is certain, that 
these provinces can fnrnish the commercial world with » 
large quantity of Gum Kino. If the result of the experiment 
which was made be correct, we have a gi'eat abundance of 
it within our own borders, for the Pa-douk is one of the most 
common forest-trees in the provinces from the Tenasserim 
to the Salwan. It furnishes a considerable portion of the 
fuel that is sold in Maulmain. But if not, it is certainly 
abundant in the neighbouring provinces, whose only avenue 
to market is through our territories. — The Journal of the 
Asiafie Sociefi/ of Bengal, No. 20, p. 223. 



On the Physical and Geographical Distribution of the Birds 
of Ireland. 

The least reflection will convince anyone who appreciates 
the geographical distribution of species, that the birds of 
Irelnnil are, in this respect, even more interesting than those 
of Great Britain, as, within its latitude and longitude, Ire- 
land is the " ultima Thule," — the extreme western limit to 
which the European species, i\ot ^ciuvii\tv^\.e -wfACTw hemi- 
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■phere, resort. The geographical position of the island also 
renders it occasionally the firat European land on which 
North American species, after having crossed the Atlantic, 
alight. 

Considerahle differences, too, consequent on physical causes, 
will be found to exiat ia the economy of the same species in 
Great Britain and Ireland. 

The phygical geography, or natural features of the country, 
compared with those of Great Britain, cannot be said to de- 
rive Ireland of more than one species (the ptarmigan). The 
relative proportion, in the two countries, of land to water, 
f heaths and hogs, to cultivated grounds and plantations, has 
mly on the number of individuals. 

Nor does the difference in the mineralogical structure of 
Ireland, compai-ed with Great Britain, affect the actual pre- 
sence of any species, although it is the primary cause which 
influences the number of individuals prevailing in different 
parts of the island. The plants which appear on particular 
soils attract such land hii'ds as feed iipon their seeds. The I 
submarine rocks and grounds, on which sea-weeds grow plen- 
tifully, so as to afford shelter to the minute fishes, and the I 
molluscous cretaceous animals on which the wading and I 
swimming birds feed, tempt them in greater numbers to the | 
neighbouring shores. The oozy, the sandy, the gravelly, the ] 
stony, the rocky beach, has each its favourite species, as has J 
every peculiar natural or artificial feature of a country, from J 
the level of the sea to the most lofty mountain summit. 

The difference in climate between Ireland and Great Bri- 
tain, cannot be said to deprive the former island of any spe- 
cies found in the latter. The comparative mildness of winter I 
in the more western island has, however, great influence on [ 
birds. Even in the north of Ireland, a few land species, con- 
sidered as birds of passage in England, except in the extreme 
south, become resident; and some grallatorial birds remi 
throughout the winter ; although found only in the south of I 
England at this season. The soft-billed birds also, being [ 
generally able to procui-e abundance of food, are, by the com- 
paratively high temperature, more inclined to aon^ tt-t t.l\\% 
period of the year. The humidtly (A ftie •^wG^'VfeA^?,^'^'''* 
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with the great extent of bog throughout the island, hrinBS 
hither to printer different species of grallatorial and other 
birds, in much greater numhera than prevail in England or 
Scotland. The extent of moist and rich meadows in sum- 
mer, has a similar but more limited influence. The want of 
extensive districts of old timber seems, when fully considered, 
to have little effect in excluding from Ireland species which 
inhabit Great Britain. 

To the laws oi geographical liiglribution alone must, I con- 
ceive, be attributed our want of species not affected by any 
of the foregoing causes, — viz., physical geography, minera- 
logical structiire, climate, and absence of old timber. It should 
be borne in mind, that in all the preceding remarks, the mere 
absence or presence of species is considei'ed; consequently, 
nothing is said of birds, from different causes, being less fre- 
quently met with in Ireland than in partienlar parts of Eng- 
land or Scotland. Such points will be fully treated of under 
the respective species. 

Although, in their polar and equatorial migrations, the 
crossing of a sea, — as the Mediterranean for instance, — offers 
no obstacle to birds, yet is it different when they are spread- 
ing latitndinally, either to the east or to the west, in which 
case the migration of many species terminates at the mar- 
gin of the sea. Were Ireland, therefore, geographically 
joined to Great Britain, some species that are not now found 
would certainly inhabit it, but the junction would make no 
difference with respect to others,— resident as welt as migra- 
tory birds. In that event we should, in the east of Ireland 
at least, have those species which are found throughout the 
most western portion of Great Britain, in the same parallel 
of latitude ; but not those whose range of distribution does 
not extend to the most western counties of England and to 
Wales. The species which Ireland would and would not 
have, under such circumstances, may be inferred from an ex- 
amination of the summary appended to the end of each order 
of birds, where the distribution over Great Britain, of the 
BpecieB not known as Irish, is pointed out. We shouid, for 
example, if the country united them, have, as resident birds, 
the green woodpecker and ttie wMftvaXaV-, t>^ a-wKoaX. vcas.isAT 
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migrants, the wood-wren and the tree-pipit. But we should 
not have the Bt«cb-dove, — a resident species in the midland 
and eftstem counties of England; nor would the melodious 
nightingale favour us with its presence; so definitively marked 
is the line of its migi-ations. As to other species, which are 
found, though rarely, to the westward, — in Cornwall and 
Wales, — as the lesser white-throat, Ac, they might then, as 
-a matter of course, be expected as rare visitants ; such they 
possihly may be now, though more onfrequently than thej 
would be in the other instance. 

In likemanner, the junction of Great Britain throughout itg" 
parallels of latitude, with tlie nearest continental land, wouM' 
'^d greatly to the number of British birds, that island being 
as deficient comparatively in those of the most western Euro- 
pean countries, as Ireland is in comparison with it. Thi 
lying between the shores of Great Britain and the Continent, 
has tlie same efi'ect as that extending between the former and 
Ireland. Were there an island even of equal size to Ireland, 
Bituated as far distant to the westward of tiat country as it 
is from Great Britain, the diminution of species would he still 
greater than that actually existing between Ireland and Great 
Britain, and so on, in an increased ratio, were island after 
island, about equidistant from each other, placed still farther 
io the westward. 

. The falling off would be owing to the principle that species 
continue diminishing (each within its diff'ercnt range) the 
farther we recede from their metropolis, and that the dimi- 
nution is accelerated by the insular nature of the land, as 
opposed to its being conterminous or continental. 

The preceding remarks apply only to islands like Great 
Britain and Ireland, lying near a continent, and deriving 
their birds thence. There are, however, instances of islands 
situated sufficiently near large continents to admit of the 
flight of birds from the latter, and yet deriving comparatively 
few, or none of their species from them. The most remark- 
able example is presented by the Galipagoa archipelago, si- 
tnateil under the equatorial line, and which, though only 500 
to 600 miles westward of the coast of South America, does 
taiu a iand bird from the continent-. "Si^CTi fKiTO«. >; 
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the islands of the group have their peculiar species. Fall 
information on thia most interesting subject will be found in 
Mr Darwin's excellent Journal, kept during the Surveying 
Voyages of H.M.S. Adventure and Beaglf, vol. iii., p. 461, 
and 473-478. Madagascar, the nearest part of which is only 
about 2o0 miles distant from the coast of Africa, and extend- 
ing about 1000 miles in a parallel direction, offers another 
striking instance of an island not deriving its fauna fi-om the 
neighbouring continent. Of 113 known species of birds of 
Madagascar, 68 are peculiar to it. The fullest information 
on the subject of the ornithology of that island will be found 
in a comprehensive essay, by Dr G. Hartlaub of Bremen, 
published in the Annals of Natural History for Dec. 1848, 
p. 383-396. For a knowledge of it, and its translation from 
a German journal, the English reader is indebted to Mr H, 
E. Strickland. 

It is interesting to observe how birds are affected by the 
operations of man. I have remarked this, particularly at 
one locality near Belfast, situated nearly 500 feet above the 
eea, and backed by hills rising to 800 feet. Marshy ground, 
the abode of little else than the snipe, became drained, and 
that species was consequently expelled. As cultivation ad- 
vanced, the numerous species of small birds attendant on it 
became visitors, and plantations soon made themselves inha- 
bitants of the place- The landrail soon haunted the mea- 
dows, the quail and the partridge the fields of grain. A 
pond, covering less than an acre of ground, tempted annually 
for the first few years, a pair of the graceful and handsome 
sandpipers (Totanus liypoUucos), which, with their brood, 
appeared at the end of July or beginning of August, on their 
way to the sea-side from their breeding hauut. This was in 
a moor about a mile distant, where a pair annually bred, 
until driven away, by drainage rendering it unsuitable. The 
pond was supplied by streams descending from the moun- 
tains, through wild and rocky glens, the favourite haunt of 
the water-ouzel, which visited its margin daily throughout 
the year. When the willows planted at the water's edge 
had attained a goodly size, the splendid kingfisher occasion- 
ally visited it during autumn. "Ra-teV^ ia VW v)o.\ftT-^iswi\ 
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and kingfisher meet "to drink at the aame pool ;" but here 
they did bo. So soon as there waa sufficient cover for the 
water-hen (Gallinula chloropus), it, an unbidden but most 
welcome guest, appeared and took up its permanent abode ; 
a number of them frequently joining the poultry in the farm- 
yard at their repast. The heron, as if conscious that his 
deeds rendered him unwelcome, stealthily raised his "blue 
bulk" aloft, and Sed at our approach. The innocent and at- 
tractive wagtails, both pied and grey, were, of course, always 
to be seen about the pond. A couple of wild ducks and two 
or three teal occasionally, at different seasons, became visit, 
ants ; and once, early in October, a tufted duck (Fuliguia 
crulala) arrived, and after remaining a few days took its do?' 
partnre, but returned, in company with two or three otberii-1 
of the same species. These went off several times, but 
tuTOL-d on each occasion with an increase to their numbers, 
until above a dozen adorned the water with their presence, 
During severe frost the woodcock was driven to the unfrozen 
nil dripping into it beneath a dense mass of foliage ; and 
pe, togetlipr with the jack-snipe, appeared along the 
sdge of the water. The titlark, too, visited it at such times. 
In summer, the swallow, house-martin, sand-martin, and 
Swift, displayed their respective modes of flight in pursuit of 
prey above the surface of the pond. The sedge-warbler 
poured forth its imitative op mocking notes from the coven 
on the banks, as did the willow-wren its simple song. This 
bird was almost constantly to be seen ascending the branches 
and twigs of the willow (Salix vitninalis chiefly) that overhung 
the water, for aphides and other insect prey. In winter, 
lesser redpoles, in little flocks, were swayed gracefully about, 
while extracting food from the light and pendant bunches of 
the alder seed. Three species of tit {Purus major, ctsruleug, 
and aUr), and the gold-crested regulus, appeared in lively 
and varied attitudes on the larch and other ti'ces. In winter, 
fUso, and especially during frost, the wren and the hedge- 
accentor were sure to be seen threading their modest way 
among the entangled roots of the trees and brushwood, little 

Ilsvated above the sui*face of the water. 
jSo far only the pond and bordering ^o\vai^e\\a.Ne.\i'a'a'Q. w«v- 
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Bwlei-ed ; many otiier spocies might be natned as seeu npMi 
tlie trees. On the bauks, a few yards distant, fine Portugal 
laurels ternjiti-d the griienfincli to take up its permanent resi- 
dence, aud served as a nest during the winter for niany hun- 
dred linnets, wliich made known the place of their choice, by 
congregating in some tine tall poplars that towered above 
the shrubs, and thence poured forth their evening jubilee. 

To name all the birds that cultivatton. the erection of 
houses,* the plantation of trees and shrubs, together with 
the attraction of a garden, brought to the place, would be 
tedious. U will, therefore, only be further observed, that 
the beautiful goldfinch, so long as a neighbouring hill-side 
was covered with thistles and other plants, on the seeds of 
of which it fed, visited the standard cherry-trees to nidify; 
and the spotted fly-catcher, which particularly delights in 
pleasure-grounds aud gardens, annually spent the summer 
there. Of the six species of British Merulidte, the resident 
missel and aong-thrushes, and the blackbird, inhabited the 
place ; the fieldfare and redwing, winter visitants, were to 
be seen in their season ; and the ring-ouzel, annually during 
summer, frequented an adjacent rocky glen ; curlews, on 
their way from the sea to the mountain- moor, occasionally 
alighted to the pasture-fields. The entire number of species 
Been at this place (seventy-five English acres in extent), vroa 
seventy ; forty-one or forty-two of which bred there. A few 
others, — the kestrel, ring-ouzel, sand-martin, and quail, — 
built in the immediate neighbourhood. 

Nearly seventy species have been noticed in Kensington 
Gardens, London. t White remarks, that Selborne parish 
alone has exhibited at times (120 species) more than halt' 
the birds that are ever seen in all Sweden. The parish com- 
prises an extent of thirty miles in circumference ; and where 
else, within the same inland area, should we hope to find bo 

* Including hoaaes in Che oategory m»y Bevni iudTertenl. But tha houss- 
martin annuulty built uluut the windowB or under thn roof of tbe dnelling- 
hOQBB; OB the Bi'BPCOWB did in tba spouta ; tbe BWallow ftgainat tba rafter of 
■heda, and the »wift in apertures at the caves ; the thrush, redbreast, and wren 
alsQ occasionall} nidified in the outhouses. 

f Yarrel!. 
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many, as amid the seclusion of that little earthly paradise, 
with all the " kindly aspects, and sloping coverts," pourtrayed 
in the pages of its amiable historian. By drawing a circuit 
of thirty miles around Belfast, and its most populous neigh- . 
bourhood (the boundary line being a mile and a halt' inland ] 
1 the town, and eight miles and a half seaward, so that I 
B opposite verge may include the greater portion of the j 
lay), we shall find that at least 185 species have been seen J 
' within it, some of them, too, possessing very high interest. I 
Within that circle have appeared the first individuals of i 
aeveral species placed on record as visiting Ireland, and th« I 
only examples of three species yet obtained, namely, the 
spotted redshank, the flat-billed sandpiper, and the surf- 
Bcoter. Within the limited circle of thirty miles, alighted in 
1802, the first white-banded crossbill {Loxm bifasciata^VxiQfixv 
\ to visit Europe, its native country being Siberia ; nor for many I 
'' years afterwards was the species observed in Great Britain, or * 
in any country of continental Europe. Indeed, within the last 
few years only has it been distinguished from a nearly allied 
North American bird. Within the same range occurred the 
only individual of the Bonapartian gull (Larus Bonaparlu) 
yet ascertained to have migrated to Europe, the species being 
a native of North America, and common in the fur countries, 
&c. Within that area was also obtained the first fork-tailed 
gull (Larus Safiini), known to wing its way southward, not 
only to temperate climes, but towards the continent of Europe ; 
and being a young bird of the year, it appeared in a garb in 
which the species had never before come under the notice of 
the naturalist. 

But to return to the remark of White, respecting the 
parish of Selborne producing more species than the half of 
those found in all Sweden, it must be observed, that as a 
general rule the number of species bears no comparison to 
the area; thus, there are in the parish of Selborne 120 spe- 
H wes, within tlie same space around Belfast 180, in Ire- 
^Ebnd 262, in the British Islands generally 320,* in Europe 
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503,* in North America 471,t in Australia 636,t in tha 
world 5000. { 

The neighbourhood of ficlfust, iocluding tlie Bay, g may bo 
considered too fully dwelt upon throughout this work; but 
what is alluded to in this locality should, unless mentiont-d 
an of a local nature, be viewed in the light of an epitome of 
the general habits or economy of the species. Notes, which 
may seem too fully given, are interesting in a statistical 
point of view, as the rapid changes made by man on the 
material world, affect birds to a great extent. Nowhere is 
this more required than in connection with the place just 
named, as railways lately constructed on both sides of the 
bay, have diminished to a great extent the feeding ground of 
the Grallaioriai and Natatorial birds. Interesting peculiari- 
ties respecting the locality, and the changes effected, will be 
found noticed under curlew, and other species. The great 
increase of shipping of late years, and the steam-vessels in 
particular, have already had great effect upon them. The 
BWtvel-guns, too, tell a deadly tale. The adjacent Strang- 
ford Lough, owing to its comparative retirement, is becoming 
annually more and more resorted to by birds which would 
otherwise remain in Belfast Bay. But on this subject, the 
following information on species, at particular periods, is 
given, that we may judge of the changes which have taken 
place, either as to their decrease or as to their increase. 
Those which have decreased in number shall be first con- 
sidered. According to the Topographia Hiheniire of Giraldus 
de Barri (_Gambrenaisj, written towards the end of the twelfth 
century, the crane was very common in Ireland, about a 



• Prinuo Ciiniiio'8 CoaiijarBlivu Catal., Rirdo, Europe snd Nortli America, 
1B38. 

r GouJil's Iniruductioii W Birds of Australia, 1848, 

X Strickland, KejiorC on Ornithology, British AssociiLtlon ReiiorCs, IS'I-J. 
p. S16. It has lieen Isti-ly romarktid that, although this ia about the number 
»iMiur«toly knuvi-n, thora may ho in the world 6000 BpeciBB. — {Agomlt and 
Qould'i Principla of Zoi>lo.jy, p. 3, 1848.) 

g The plate in Hawker's Instructions to Young Sportsmen, Ac, entitled 
" Apiiroacbtag Wild-Fowl preparaWitj to ttia ^lowln^lldp," ^ivus a good ides 
I of the goUeU. as they are callod, of Belfai^ Bb.^ . 
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hundred being sometimes seen in a flock. If the bii-d meant 
by Uiat author were the true ci-ane (Grug cinerea), and not 
the heron (Ardea cinerea), commonly called by that name in 
Ireland to the present day, the stately bird would seem to 
have been once as common here as it was in early times in 
flngland, The latest pnblished record of its occurrence in 
this island known to me, is that of Smith, who, in hia His- 
:torieB of Waterford (1745) and Cork (1749), remarks, that a 
few were seen in those counties during the great frost of 
1739. They are mentioned as birds of passage, which do 
not breed ; and in the former work are said not to have been 
Been "since or before, in any person's memory." Two in- 
stances of the occurrence of single individuals in Ireland in 
the present century will be found noticed under the species 
in the present work. That noble bird, the cock of the wood 
^Telrao urogaUun), was plentiful throughout the native forests 
of Ireland, but has long since become extinct, the last bird 
'having been killed about a century since. The great bustard 
{Otis larda), too, an inhabitant of the open plain, disappeared 
about the same period. 

In " A brife Description of Ireland made in this yeere 
1589, by Robert Payne,'' it is stated, — " There be great store 
of wild swannes, • * * much more plentiful than in 
England." Harris, in his History of the County of Down, 
published in 1744. remarks of the wild swan {Ci/gnu» /erus): 
" Great numbers of them breed in the islands of Strang- 
ford Lake," p. 233. In another part of the volume it 
IB observed : — " Four of these islands are called sjvan islands, 
from the number of s»ans that frequent tliem," p. 154. That 
these fine birds built there at so comparatively late a period 
may seem doubtful ; but it should be borne in mind that Low, 
in his Fauna Orcadensis, written at the end of the last 
century, informs ua that " a few pairs build in the helms of 
of the Loch Stennes," in Orkney." Rutty, in his Natural 
History of the County of Dublin, published in 1772, ob- 
serves : — " There are two sorts (of ' wild goose, Anser ferifs'), 

* So data is gl\ en; Ib^; author died in 1785. iUi -woi^i wis ^'i. ij^iNK-.^Jv.ft*. 
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the one a binl of passage, that comes about MichaelrcaB t»id 
goes off about March ; but thei-e is a larger kind, which 
stays and breeds here, particularly in the Bog of Allen, " 
vol. i., ji. 333. Harris, in his History of Down, speaks of the 
" great harrow goose being found in a red bog in the Ardes 
near Kivkiston," but says nothing of its breeding there. An 
octogenarian friend has, however, informed me, that a rela- 
tive often told him that he had robbed the nests of wild geese 
in this very locality, Kirkisttm flow — red bog of Harris ;— the 
period of his doing so was previous to the year 1775- There 
is little doubt that the true wild goose {A. ferua) was the 
bird alluded to, as it formerly bred plentifully in tlie fens of 
England, though for a considerable period they, as well as 
the hogs of Ireland, have been deserted by it, 

The golden eagle is becoming annually more rare, and is 
now even " very scarce" in its former stronghold, the county 
of Kerry. The kite, remarked by Smith, in his History of 
Cork (1749), to be so common as to " need no particular de- 
scription," and to remain " all the year," has been known in 
the present eentnry only as an extremely rare visitant to any 
part of the island ; this species would be affected by tlie ab- 
sence of wood. The bittern, on the other band, affected by 
the draining of bogs, has almost ceased to breed in Ireland, 
though it commonly did so throughout the island, until a late 
period. It now ranks as little more than an occaEional win- 
ter visitant, from more northera countries. The curlew, 
golden plover, lapwing, and others, have been driven from 
many of their breeding grounds by the drainage of the bogs ; 
as has the shell drake from many rabbit- burrows, which are 
no longer retired, owing to the increase of population. This 
baa likewise influenced the whimbrel to change its haunts 
around Belfast, where, until the last forty or fifty years, it 
regularly frequented the pastures, including the upland ones, 
during the few weeks of its sojourn when on migration north- 
wards. Of late years, it has been seen only on the sea-shore ; 
pastures and bogs seemed to he its favourite places of resort 
in spring. The total disappearance of the beautiful goldfinch 
and bullfinch, from districts which they had regularly fi-e- 
quented, the varying increase aii4 iec'cea.^e ^A "fltv^ wm^is-w 
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tribe, partridge, &c., will be found treated under tlie apecieB, ^H 

as will be the great increase and decrease of the black-head- ^H 

ed gull, at particular localities. ^H 

It is not on the land only that changes have taken place. ^H 

Wigeons, in conseqaence of being too much disturbed in Bel- ^H 

fast Bay, by inci'ease of shipping, steam- vessels, &c., even by ^| 
night — their feeding time — have greatly diminished within the 
last twenty years. Previous to that period, they arrived here 

every evening at twilight, in vast numbers from Strangford ^^ 

Lough, and after remaining to feed during the night, again ^H 

retired every morning before daybreak, to the comparative ^H 

quietude of its waters. Moniing and evening, shooters took ^H 

their station on the hill-tops, over which the bii'da often flew ^H 

within shot ; but, of late, such " occupation's" gone. Simi- ^H 

lar changes respecting others of the Anatidw, and also of the ^H 

Grallalures, will be found under the respective species. The ^H 

beautiful and graceful roseate tern has nearly, if not wholly, ^H 

disappeared within the last few yearsifrom a favourite annual ^H 

breeding-haunt, the Mfw Island, at the entrance of Belfast ^H 

Bay, the result, I grieve to say, of wanton cruelty. Persona -^H 

go to the island every summer to shoot these birds, and the ^H 

closely allied arctic and common terns, while they have their ^H 

eggs or young. Should one even of a different species be ^H 
brought to the ground, while the others are a little distant, 
they make common cause, wheel down towards their fallen 
comrade, as if to compassionate its fate, and are even at such 

times " savagely slaughtered." The shooters have no object ^H 

in view, but the heartless one of using as targets these beautt- ^H 

ful and innocent creatures, which are afterwards flung away ^H 

as useless. ^^| 

Other birds have increased in number of late years ; the ^H 

most sti'iking example of which, for a regular and steady ^H 

augmentation, is the missel-thrush. The long-tailed tit has ^H 

also become gradually more plentiful; the extension of plonta- ^H 

tions is accessory to this end, in respect to both species. ^H 

The singular increase of snow-buntings during a few vrintera ^H 

will be found noticed ; as will that of crossbills in recent years. ^H 
Allusion to the rapid multiplication of the uva^w, S'twa. S\«; ^ 
period of its introduction to the island, must xvoV Vc Q-ai\\iyi?i.- 
The fact of the starling having deserted t\ie toviYi eft "^A^wa"*^ 
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as a, buildiDg haunt, for perhaps forty years, and two or three 
pair returning again laat seanun, is singular. The increase 
in the nuinher of quails wintering of late years, and in the 
nunaher of woodcocks remaining through tlie summer to breed 
in favourite localities, is worthy of record. 

A great deal mure niight be stated, in-theae general terms, 
on the subject of the increase and decrease of species. But 
it is hoped that sufficient has been said to denote the desira- 
bleness of our possessing full and accurate ornithological 
statistics of Ireland, such as the author intends to give in 
the detailed notices of the species throughout the work. — 
(From an interestinrj work just puOlished, viz., " The Natural 
History of Ireland." Ry Wm. Thompson, Esq. , PresidaU^ 
the Natural ffUlort/ Society of Belfast, <S(c., Sfc.) 



William Oakes, the American Botanist. 

William Oake?, A.M., well known as the most distinguished bo- 
tanist of Now England, felt overboard from the ferry-boat between 
Bust«n and £a.st Boston, and was drowned, on the 31st July 1848, 
at the age of forty-ninu years. The serrices which Mr Oakes has 
rendered to that department of natural science to which he was so 
enthusiastically devoted, his active kindness of heart and hberal spirit, 
which endeared him to a wide cirele of friends and correspondents, — 
no less than the painful circumstances of liU dvath, in respect to which 
a misapprehension has obtained currency, which it is the duty of 
friendship to correct — all conspire to claim a tribute to his niemory 
in the pages of the American Journal of Science. The writer re- 
grets that the materials at hand for a biographical notice "f his la- 
mented friend are so scanty. There are, no doubt, many interesting 
reminiscences which might be furnished by the surviving companions 
of his earlier years. But the life of the naturalist who, instead of 
gathering the novelties of far distant regions, consecrates himself to 
the assiduous and complete investigation of the flora and fauna of his 
native district, is seldom eventful. The story of tbe life of William 
Cakes may be told in a. few words. He was born at Danvers, Mas- 
sauhussetts, on the 1st July 1779. He received his earher education 
in the common schools of his native town, with the exception of a few 
months passed, while preparing for college, under tho tuition of the 
late Benjamin D. Oliver, E<-q., then a practising lawyer at Danvers. 
He entered Harvard College in the year 1816, and was graduated, 
with credit, in '1820. His fondnest, f>r Natural History, which he 
brought witli him to college, wa* Ae^iAi'pei \kt\iw 'Cfts'iwsx.'PitioCTSi tS. 
tbe late Professor Peck, and \ua vacB,\,\ot\s, s.iii-^t<Jo!Kti wi^ 
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11 the favourite occupation of his life. After hia graduation,^ 

he spent two years at Canibi'idge as a law-student. The next yettrfl 

^_ Jie studied in the office of the late Hon. L. Sal tons I all, at Salem. On ' 

le completion of his professional studiea, in January 1821, he re- 
Eanoved to Ipswieh (where he resided until Iiig decease), and com- 
aeneed the practice of law. This, however, he entirely abandoned 
if two or three years, and devoted himself, with cha- 
usteristic ardour, to the more congenial pursuit of Natural History 
B all its branches, and ei^pecially of botany, which was from the firet 
vie favourite department, and in which he was already a distinguished ■ 
proficient. J 

Mr Oakes, although interefttod in every department of the science I 
p jfiarly restricted himself to New EngLnd as the particular lield of hie \ 
labours, and seldom, if ever, herborised beyond its limits. There is 
scarcely a New England plant that he has not collected with hin own 
hands, and prepared an abundance of surpassingly excellent spera- 
mens, and also subjected to a critical examination in a fre.th state, 
the results of which were carefully recoi-ded for future use. As early 
as the year 1830, he had already explored the alpiuo region of the 
White Mountains of New Hampshire, in conjunction with hia friend 
Or Pickering ; and had projected a Flora of New England, to be ar- J 
ranged according to the natural system, with a Linneean artificial! 
key to the genera. The appearance of Dr Beck's Botany of the^ 
Northern States in 1833, upon a similar plan, caused him to aban- 
don his own undertaking for a time ; but he afterwards resumed the 
Bcheme with increased Ewdour, and upon a more elaborate scale. All 
his explorations, and his special undertaking converged upon this, aa 
the principal work of bis life. Towards this he had unweariedly J 
amassed an immenso store of materials, and if his premature death M 
has left them in a Btate which shews little progress made towards ^ 
their final elaboration, this is to be attributed not to any lack of industry 
or perseverance, but to a too fai^tidioas taste, and an over-anxious 
desire not merely to satisfy the ever- increasing demands of the science, 
_ but to realize his own high standard of perfection. Indeed, such 
B the characteristics of his high mind in this respect, that he was J 
r satisfied with any thing done as well as it reasonably could bel 
lie time; and, in consequence, every piece of work that hefl 
undertook grew rapidly under bin hands, until it became well ni^fl 
impracticable. This infirnjity, if such it may be deemed, is one whiofa^ 
every naturalist, who feels bound to do justice to his themes, oaoM 
sympathize. It is but too well illustrated in Mr Oakes' case, by tbsj 
particular undertaking which occupied his latest years, and I'runi the ■ 
midst of which he was suddenly removed. In the auttimn of 1842, 1 
he was solicited to prepare a brief sketch of the botany of the White 1 

I Mountains, with a catalogue of their alpiue plants, to te a.^'jviv.iKA. 
to the Snal report of the Geological Suivej o^ 'i.WS.Vi'*^ 'i'v "S^-* 
^ VOL. XLYI. XO. XCLI. — APRIL 1849. "^ 
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Hampshire. Although ho had repeatadlj explored the mounbiM, 
and made their botsn; a special stud; in view of his projected New 
England Flora, he insisted upon risiting once njore those favourite 
haunts, before comiaitting his remarks upon their botany to writing. 
The consequence was, that new problems were pi'esented much faster 
than they oould be soked. The subject expanded in magnitude as 
it rose in interest. One exploi'ation led to another, and a large part 
of eTery succeeding summer until the last, was untiringly devoted lo 
these favourite investigations, and to the collection and preparation of 
literally huitdrais of specimens, such as he alone could make, of 
nearly every species that inhabits these mountains, from the forest 
trees which cuver their sombre slopes, to the low alpine flower and 
mosses that cushion their woodless summits, and the boar-rock lichens 
that speckle their topmost crags. The space of a substantial rolume 
was now requisite to do justice to the enticing subject ; and the plan 
was enlarged accordingly. The geology, mineralogy, and zoology of 
tlie mountains idaimed their share of attention : an excellent artist was 
eniployed in making drawings of chai-acteristic plants ; and, finally, 
of phytostatic views and illustrations of the scenery, of rare faithliiU 
nesa and accuracy. As it became desirable to complete and publish 
these illustrations separately, in advance of the general work, to which 
they wero at first intended as an appendix, but which they now 
tlii'eaten to overwhelm, Mr Oakes devoted his attention, and all 
his available resources to having them prapeily lithographed and 
published. After surmounting difficulties, one ajler another, which 
would have driven any less resolved man to ntter despair, after can- 
celling plate after plate, which did not fulfil his expectations, Mr 
Oakes bad just succeeded in completing them, had sent the lasl sheet 
of the text to the printer ; and, moreover, bad just been perfectly 
relieved from a teniporory pecuniary embarraBsraont, in which it had 
involved him, when, in a mysterions Providence, he was suddenly re- 
moved from the scene of his labours, at the very moment they were 
crowned with success. 

To detail the circumstances of the casualty by which a family-circle 
was bereaved of a fond husband and father, while society lost an esti- 
mable member, science an ai-dent votary, and many a naturalist a 
warm and trusty friend, would not, under ordinary circumstances, 
be either fitting or needful. But in this case, justice requires that 
his memory should be retrieved from the mistaken judgment of a 
hasty inquest, by a simple statement of the particulars of the melan- 
choly occurrence, as they have been carefully colletted by a friend 
of the deceased, and communicated to the writer of this notice. It 
appears, in brief, that Mr Oakes had been unwell during the pre- 
vious week ; that he was occasionally subject to sudden attacks of ver- 
tigo ; that he was indisposed, and took no breakfast on the morning 
of the Slst, but left for Boston in an early train of cars, to arrange 
some business there, and return if pjseftAo \>"j V\i6e\>vit;'cnJiAsiiJi,\.-TOi.vv, 
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that lie was much oxhauslud by walking and by tha heat of the day^^ H 
that he stopped onlj s. few minutes before the starting of the ferry* ^| 
boat, at a sture near the head of the wharf leading to the depot, to H 
purcha.se some ehot for gunning ; that although he had but n few H 
moments to spare, he took particular pains and trouble to select ths H 
two sizes of shot which he was accustomed to use, taking six pounds H 
of one sort and four of another ; that the bull ringing while hu wafl H 
making his purchase, he hurried with it Co the dcpdc ; that he ther» H 
met the gentleman whom be came to Boston to see, and received from H 
him the answer he had been led to expect in regai'd to a bufaineas- V 
transaction between them, and which pracluded all pecuniary anxiety ; 
that he hastily tied up his two packages of shot in his pocket-hand- 
kerchief, hung it upon his arm, for convenient carriage, and stepped 
on board of the boat just as it was leaving ; that soon after the boat 
was out of the dock, ho was observed standing or sitting at the stem, J 
which was unprotected by a barrier, and the nest moment he waa H 
seen in the water, where he sank before any effectual means could be H 
used for his rescue. Under these circumstances there is every rea- H 
eon for buUeving that, in his exhausted state, he was seized with H 
sudden faintness or vertigo, and fell overboard from the stern of the H 
boat ; an accident which was more likely to occur, from the fact, that H 
he was very heavy, and awkward in his movements. H 

It is manife^it from what has already been remarked, that Mr H 
Oakes' services to American botany, are not to be measured by the V 
amount of his actual publications. These consist principally, of a 
Catalogue of the Plants of Vermont, contributed to the " History 
of Vermont, Natural, Civil, and Statistical," by Zadock Thomson ; 
and of two or three articles contributed to Hovey's Horticultural 
Magazine, comprising descriptions of new plants of New England, 
or notices of new localities detected by himself, or his friend Dr Rob- 
bins. These are but small indications of what he might have ac- 
complished. But there are few botanists in thjs country who are not H 
indebted to him, directly or indirectly, for sonm portion of their S 
knowledge, ur for some of the finest specimens in their herbaria ; H 
and there is no treatise, and scarcely an article on the botany of the ^| 
Northern States, published within the last twenty years, to which he H 
has not in some way essentially contributed. The immense collec- H 
tions of most beautiful specimens which he made with peculiar skill, H 
were never hoarded, but were freely bi.si.owed upon every botanist, ^| 
upon every amateur indeed, who desired or who could appreciate them. H 
When they accumulated in large quantities upon his hands, it was H 
only bocausL' he was not yet prepared to distribute them in the form H 
which seemed most fitting, nor yet able to enhance their value as he H 
wished, by perfectly authenticating their names. More than once H 
has he placed intei'esting collections in the hands of the writer, for ^ 
foreign distribution, perchance among atrangeta "«\io\vaifte"iwViMi.^^ 
his name, accepting no return, other than t,\\o so.fe^wi^IvQW'iS. Vw>-«\m.^ 
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tbat thej wQuld be useful. When a botanist who then knew him 
only by a casual correspondence, lost bis whole herbarium by Gre, 
Mr Oakos prompt letter of sympathy was accontpanied by the sub- 
stantial encouragement of a fine package of plants, with which lo 
commence the restoraiion, as well as with must corJial proffers uf 
further asijstanoe. 

Mr Tuckerman has consecrated to the name of Oakes, already in- 
separably connected with New England botany, a beautiful and highly 
interesting evergreen, newly detected in several tonalities along out 
eastern coast {Oakcsia conrade, Tuckerm., which is finely figured in 
the voluniL' of the Memoirs of the ,\merioan Academy, now just 
pnblished) ; but even if that genus be superseded, his name will not 
perish froni among us, nor the memory of his many virtues ; of his 
active liberality, his manly and disintei'est«d zeal, Iiis untiring devo- 
tiwi to aoionce, and his pure love to the objects of his study, for their 
own sake. — American Journal of Scienae and Aril. Second Seriei^, 
vol. vii., p. 138. 



On the Oeologieal Strwctvre of the Alps, Carpathians, and 
Apennines, more eapeeiallif on the Transition from Secondary 
to Tertiary Types, and lite existence of vast Eocene Deposits 
in Sout/iern Europe. By SirRODERicri iMPETMuRCiiISOlf, 
F.E.S., V.P.G.S., Ac. ; Mem. Imp. Ac. Sciences of St 
Petersburg, Corresp. Member of the Academies of Paris, 
Berlin, Turin, Ac.* Communieated by the Author, with 
Corrections and Additions. 

This memoir, chiefly the result of the author's last excur- 
sion on the Continent, consists of three parts : — -the first of 
which is an endeavour to bring up to the present standard of 
knowledge the work on the Eastern Alps, published long ago 
by Professor Sedgwick and him9e!f,t and to extend the sur- 
vey from that portion of the chain to Switzerland and Savoy. 
The second part is a brief explanation of his present views 
respecting the northern flank of the Cai'pathian mountains, 
and the third relates to Italy and the Apennines. 

The Alps. — The central masses of the Eastern Alps, though 



• Ahstfiirt of (I Memoir rBnii l 
and .lui. 17, 1849. 
f Trans. Geol. Soe. Lena., W . S 
yol vlil. Ang. ISaO. 



■e tha Oeologiciil Sooletj, Dec. 31, 1848, 
vo\. ii\., V. Sft'V V "iv^ Vv;v\, M*.?,., N, Set., 



Sir R. I. Mm 



, Xolen on /he Alps ant! Apennines. 281 1 



in ports highly crvatalline, eontjiin recognizable remnants of 
Upper Sihirian, Devonian, and carboniferous deposits, as 
proved by organic i-emains ; hut no traces of the Permian 
system* of the author, ao abundant in Russia, Germany, and 
England, have been found in them or in any part of Southern 
Europe. In the same regions, viz., in the South Tyi-ol and 
the Salzbarg Alps, the above-mentioned palteozoic formationa | 
are snccceded by trias, with true " muachelkalk" fossils, ■ 
recently expounded by Von Bucb, Emmerich, Von Hauer, and I 
other geologists. But in following the central parts of the | 
chain from Austria into Switzerlajid and Savoy, all fossil e 
dences of these palieozoic and triassic deposits cease; which, I 
if ever they existed, have been obliterated by the very power- I 
ful action of metamorphigm which has affected the Western | 
Alps. The presence, however, of undoubted species of old j 
coal plants in Savoy has led some geologists to believe that j 
the carboniferous system had some representative there ; 
whilst M. E. de Beaumont and M. Sisraonda contend, that the 
association of such plants with belemnitea proves that they 
occur in the liaa of this part of the chain (Mont Blanc, Ta- 
rentaiae, and Maurienne), ao clearly recognized by its nume- 
rous animal organic remains. Sir R. Murchiaon allows, after I 
personal inspection, that in the much-disputed locality of j 
Petit Ca;ui% the coal-plants and anthracite really appear to lie 
in the same formation with the belemnites as described by J 
M. £. de Beaumont. 

After a notice of the better acquaintance of geologists at I 
this day with the fossils of the secondary rocks of the Alp* ] 
than when Professor Sedgwick and himself described them,- 
and after shewing the great value of the Oxfordian group of'M 
Von Buch as the clear uppermost zona of the Jui'assic lime- 



" Permittn,'' derived from tho vast region of Ruseiu 
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meaning tbe Rothe Todt-liegonde, Kupfer-icbiefer andZechsteln 
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stones, — the author goes to hia chief point, and proves by a 
number of natural sections, that the opinion for which his 
colleague and himself formerly contended, and which met 
with so much opposition, is at length completely established, 
— that the flanks of the Alpseshibita true iransition from the 
younger gecotidarf/ into the older tertiary strata. But whilst 
this principle was correct, the author allows that hia friend 
and himself were in error in applying it to the Gosau deposits ; 
all the lower and fossiliferoua parts of which he now admits 
to be cretaceous. In common with all the geologists of their 
day, they also formed an erroneous opinion of the age of the 
" flysch," in viewing it as secondary greensand. 

He now specially refers, as the base of all his subsequent 
results, to a memoir of hia own, read before the Geological 
Society in 1829 {Annah of Phil, and Phil. Mag., June 1830), 
which proved, that on the edge of the Venetian Alps, near 
Bassano and Asolo, the whit« and red scaglia, or chalk, is there 
conformably succeeded by the nummulitic and shelly deposits 
of the Vicentine, which are unquestionably of lower tertiary 
age, and graduate upwards through other shelly strata and 
sandstones into marls and conglomerates with sub-Apennine 
fossils. It has since been ascertained that deposits with the 
same shells, Echinidte and nummulites of older tertiary 
age enter far into the higher Alps of the South Tyrol, 
and are there elevated to great heights on the surface of 
limestones which represent the challc. Natural sections are 
then described in Savoy, Switzerland, and Bavaria, which 
shew a clear ascending order from the Neocomian limestone 
(a formation unknown when he formerly viait«d the AlpsJ, 
or equivalent of the lowest greensand of England, through a 
zone charged with fossils characteristic of the gault and upper 
greensand* into a limestone containing Inocerami and Anan- 
chytes ovala, which, whether of white, grey, or red colour, 
unquestionably stands in the exact place of the white chalk 
of Northern Europe. Certain conformable tramdliona from 
this inoceramoua limestone up into shelly and nummulitic 

* 8cB the excellent work of rcDfoaaor Pictel ut Usa^va. oa t.W Cusiiils o( tLia 
band of ujiper groansand and gaiill- 
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strata, like those of tlie Yicentiue, are pointed out, particularly 
at Thones in Savoy, at the Hoher-Sentis in Appenzell and near 
Sonthofen in Bavaria, where these intermediate beds, partak- 
ing of all the mineral characters of the great supercretaceous 
groups, or " flysch," are still characterized by a Gryphjea, 
which is not to be distinguished from the G. Vesicularis of the 
upper chalk. Above this zone (i. e. in tracts free from dislo- 
cation and inversion), no traces have been discovered of any 
one fossil referable to the oretaceoiis system ; the overlying 
strata being unequivocally nummulitic and shelly rocks, which , 
are linked together by position and fossils, and which on the 
north flank of the Alps (especially at Sonthofen and Krcssen- 
berg) as well as on the high summits of the Diablerets and 
Dent du Midi, represent the lower tertiary of tlic Vicentine. 
The upper portion of this group, so vastly expanded on the 
north flank of the Alps, is a collection of shale, impure lime- 
stone, and sandstone, the ■'flysch" of the Swiss, to a great 
extent, the " Weiner Sandstein, or fucoid grit" of the Aus- 
trians,* and to a great extent, the " Macigno" of the Italians, 
The whole group of nummulite rocks and ■' flysch," much 
loaded with chlorite pre-eminently a '■ greensand," and often 
assuming a very ancient lithologicaJ aspect, is not, as many 
geologists (including himself) supposed, an upper member ot 
the cretaceous rocks, but really represents the ti"ue eocene. 
The adoption of this view, which it is supposed all palseonto- 
logists must adhere to, seems already to be also in great part 
taken by M. Boue, in opposition to his former opinion. In 
reviewing the physical relations of the upper secondary and 
lower tertiary rocks of the Alps, it is made manifest that the 
indepenilence of any one member of this succession cannot be 
assumed from its unconformabililff to others in certain locali- 
ties, inasmuch as such appearances are proved to be local 
phenomena only, by a more general survey which detects the 
oi'der to be unbroken and continuous. In the Alps, therefore, 
as in Russia, wliere deposits of several ages are conformable, 

* la an able map a( the Xortlicrn Alps of Bavnrln utid Austria, M. Morlat 
had placed the nummulite and fl^ach rocks above the chnlk. Kow. however, 
great confution prevails amoag the Austrfan gerAo^U toa'jiK&Kfi^^Q*. f^^''^^'^'^ 
at the •• Weiaei Sandatein,"' which liaa reeeniVj ■\>cca ma^^fti. «» " '*-»"a.'4«« -^ 
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the limits of formations can alone be defined by tbeir imbedded 
organic remains. 

Thp author next developed the true a^ of the " Molasse 
and Nagelflue" of the northern portion of the Alps. Citing 
the researches of Profeaaor Studer, M. Escher, and others, 
he shewed that the axis or older part of these tertiary de- 
posits was usually removed to some distance from the higher 
ridges of cretaeeous and eocene rocks, and consisted of fresh- 
water strain ; that the central or marine accumulationB are, 
(rom their fossils (as collected in the Cantons St Gallen and 
Beme), of sup-Apennine or Pliocene age, and that the great 
overlying portion of molaaae and nagelflue, which frequently 
(owing tx> enormous dislocations) seems to dip under the 
older raek.1, out of te/iich if hag been formed, is again, as far 
as can be ascertained, of terrestrial and fresh-water origin. 
Following these deposits in ascending order, to their outer- 
most and superior zone, tliey are found to be surmounted hy 
the well-known lacustrine formation of CEningen, formerly 
desci'ibed in some detail by the author." The remarkable 
feature of this deposit is, that although it has unquestionably 
been formed long after pliocene marine deposits (in which 
shells exist un distinguish able from those now living), its 
Fauna and Flora consist entirely of lost species. The exa- 
minations of its quadrupeds, chelonia, and reptiles by Her- 
man von Meyer and Owen, of its fishes by Agassiz, and of 
its plants by Goppert, all lead to this conclusion. Even in 
respect to the insects of CEningen, Professor Heer, of Zurich, 
has recently satisfied IiiuiEelf that in a multitude of species 
which he is about to describe not one is identifiable with a liv- 
ing form. Hence, Sir Roderick maintains, that the terms 
Miocene and Pliocene cannot be correlatively deduced from 
submarine and terrestrial formations; since, if this be done 
in Switzerland, types of lost terresfcial species overlie exist- 
ing marine forms. 

In concluding his observations on the Alps, attention was 
called to the extraordinary contortions and convulsions they 
had undergone. By diagram^ of various transverse natural 
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ns, it was sliewn that the Oxfordian, cretaceous, and 
e or nuramulitic groups had conjointly undergone such 
sat flexures aa in many instances to produce absolut-e in- 
, and in others great ruptures, both longitudinal 
md transverse. Whilst the diref^tion of the sedimentary 
fvocks is shewn to conform to the axes of certain great el- 
lipsoids of crystalline rock, whether eruptive or purely me- 
tamorphic, the deviations from such coiifoi-mity are very 
numerous, particularly where the strata wrap round the ends 
^Ljof each separate crystalline mass; in illustration of which a 
^R;S^^g''^'^' t'^'^P ^^ ^h^ Cantx>u of Glarus, by M. Escher, was 
^■i^pealed to. Seeing that the forms of the anticlinal and 
^■.■syucUnal folds exhibited in his sections coincided with the il~ 
^■lustrations of the Appalachian mountains and other chains 
^ recently produced by Professor H. Rogers, the author— with- 
out offering any opinion on the theory of that able geologist 
— pointed out that in the Alps, as in the United States, the 
' -long and slightly-inclined slopes of each anticlinal face the 
p"eat centre of disturbance, whilst the short and steep sides 
' of the same dip away fi-om the chain. In reference to the 
very frequent phenomenon of the younger strata) including 
the molasse) dipping under the older, particularly along the 
line of great Inngitudinal faults. Professor Rogers presented 
diagrams explanatory of such overlaps in accordance with his 
theory. 

Carpathians. — A brief sketch, the result of a survey in 1843, 

B then given of the northern flanks of the Carpathian moun- 

Indicating the general succession northwards from 

liie Tatra chain, the author points out how a mass of num- 

[tmulitic limestone, overlying secondary rocks, dips under shale 

I And sandstone like the flysch of the Alps, such deposits re- 

I presenting, as in those mountains, the eocene of geologists. 

1 An outer ridge (ZafiBary and Rugosnik) oi' Oxfoi-dian Jura, 

I And chiefly Lower Neocomian, according to Zeuschner and 

Keyserling, rises abruptly through these superior deposits ; 

fuid between it and Cracow are undulating hills, much broken 

up and dislocated, consisting of sandstones, shale, &c,, in 

H^ parts of which Professor Zeuschner haisii&cwfe^ei.TascB.'^ ■*»■- 

^fc^wndflTf ^ret'Dsand or Neocomian fosaWft. Tcve&e ?,^t\i.'&\s««s- 
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Lave a wide range, extending into Moravia, and, doubtless, 
constitute a large portion of what has been termed Carpa- 
thian grit. But the author obaervea, that, in tracts like this, 
whero the cretaeeous system assumes an arenaceous and 
earthy form, and particularly in those districts where the num- 
mulitlc limestones no longer exist, it is exceedingly difficult 
to draw any clearly defined line of separation between sand- 
stones of secondary and tertiary age. He, therefore, believes 
that under the name of •' Gres des Carpathcs," rocks both of 
eocene and cretaceous age have hithei"to been confounded ! 
and that arguments concerning the age of any given portioii 
of these sandstones in a country so constituted and so full of 
dislocations, are valueless witliout the test of organic re- 



The jipeiinineg. — A general view of the structure of Italy 
is then offered ; and, whilst, on tlie authority of General della 
Marmora, the existence of Silurian rocks in Sardinia is cited, 
it is shewn that the lowest fossiliferous deposits of the Penin- 
sula are liaaso-jurassic, followed by limestones, often of red 
colours, of Oxfordian age (ainmonitico-rosso). These consti- 
tute a number of parallel ridges of various altitudes, over- 
laid hy or foiTning troughs with younger accumulations, and 
thus constituting numerous backbones, of which the Apuan 
Alps and tbeir crystalline marbles, the hills of La Spezia and 
Pisa, are the most prominent examples in the North. 

Admirably exposed on the flanks of the Venetian Alps, and 
scarcely less so at Nice, the cretaceous system, in all its 
members (from the Neocomian limestones of foreign geolo- 
gists or equivalents of the English lowest greensand, up to 
the white chalk inclusive), ia surmounted by nummuUtic 

3 ene deposits, which, near Asolo and Basaano, are followed 
by miocene and pliocene shelly strata. After shewing how 
tbey occupy a trough between such Alps and the Kuganmans, 
the author explains how the latter hills have recently been 
described by M. de Zigno as composed of Oxfordian Jura and 
a full cretaceous system up to the white chalk inclusive, 
overlaid by the nummulitic group. In Liguria, Modena, 
Lucca, and Tuscany, such clear evidences do not exist ; for 
there the formations above ttieOx^O"ciianS\vi:s!.B.tft«wi^iaj\-^ 
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devoid of fossila ; and the series between that liorizoii and 
tbe deposits of mioceiie age, with the exception of certain 
flaggy limestones (Aiberese), aaauines an arenaceous type. 
At very rare intervals only, and chiefly to the south of Flo- ■ 
rence, are any bands of nuramulites observable ; but where 1 
they occur, the author refers all the "macigno" aandstona I 
which is associated with them, to the eocene epoch ; suoh | 
rocka being perfectly undistinguishable from the " niaciguo I 
Alpin," or flysch of the Alps. As, however, these rocks re- 
pose upon others, including vast thicknesses of tbe Alberese 1 
limestone, so largely seen in the Apennines between Bologna j 
and Florence, and in the northern part of tbe Tuscan Ma- ■ 
remma, it is presumed that much of the latter may represent J 
the chalk. For, although these rocks contain /wcojV*, one or J 
more of them being said to be similar in species to those I 
which overlie the nummulite strata of the Alps, no sort of I 
reliance can be placed on the presence of such marine i 
getables, which, in the Alps, range from the lower chalk high 
into the eocene. On the other hand, in Tuscany, an ammo- 
nite and a hamite have actually been found in these infra- 
nummulitic masses ; and hence the inference of the author is, 
that Professor Savi, though correct in viewing a portion of 
this series as cretaceous, has erred in including in it the 
nummulitic rocks. 

In paying a just tribute to the talents, labours, and cha- 
racter of the lamented Professor Filla, the author avows the 
impossibility of admitting his terra of " Systema Etruriano"' 
as an equivalent for any true geological division, as in it 
are comprehended strata which that writer had admitted to 
be cretaceous, with others which it is the chief object of this 
memoir to establish as lower tertiary. 

In passing into the Papal States and Naples, the superpo- 
sition of the nummulitic limestones, with their usually as- 
sociated fossils, to liippuritic limestones, the equivalents of 
the chalk, is seen to be resumed ; and thus the same gene- 
ral succession as in the Alps and Carpathians is maintained. 
Cases illustrative of this order, with much overlying macigno, 
are pointed out in the Sabine H.\\\a a.i\ilL'\Yv'i\\aV\vi^i.'i's&. 'i'i 
Naples. 
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A tranaverBe settion of the Monferrato Hills (Superga) 
near Turin, exposes a most instructive tertiary saccesaion. 
A coralline concretionary limestone, with small QumniuHtes 
(Giassino), tliougli described and mapped as cretaceous by 
CoUegno and others, is shewn to lie at the top of the eocene 
or bottom of the miocene, and to pass up through conglome- 
rates, marls, and sandstones, replete with the well-known mio- 
cene types of the Superga, into the blue marls and yellow 
sands of the Astesan, which are of aub-Apennine age. The 
great interest of this section lies in its exposure of a vast 
thickness of intermediate beds, in which the per-ceutage of 
recent and fossil species is of so mixed a character, that for 
a league across the inclined strata, the able palieontologists, 
E. Sismonda and Bellardi, who made the section with the 
author, found it impossible to draw a defined line between 
miocene and pliocene accumulation, so completely do they 
inosculate. 

After describing the relations of the miocene and pliocene 
formations near Bologna and in the Tuscan Maremma, in- 
cluding the great coal-beds in the latter, which are believed 
to be of the older miocene date, the relations of all these ma- 
rine tertiai'v deposits to younger terrestrial and fresh-water 
travertines and limestone is traced ; and reference is made 
to the more recent changes in the configuration of the Cam- 
pagna di Roma and valley of the Tiber, with allusions to the 
labours of Monsignore Medici Spada and Professor Ponii, 
from whom he announced future communications ; the one on 
the igneous rocks of Latium, the other on the sedimentary 
deposits of the Papal States. 

After briefly recapitulating tlie principal phenomena in the 
Alps, Apennines, and Carpathians, the author dwells, in con- 
clusion, on the chief aim of bis present communication, viz., 
the establishment of a ti-ue equivalentof the eocene in Southern 
Europe, He analyzes the writings of the geologists who have 
recently described the nummulitic formations in the south of 
France, viz., Leymerie, Pratt, D'Archiac. Delbos, Raullin, 
Tallavignes, Rouant, &e. ; and indicates how their facts and 
liis own are in harmony, in shewing the sui^er^iosition of such 
deposits to the truecretaceouaB^atem,'cw ciiciTttcteTwl(.t\«*i-\ 
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wbieli has been continued into the nummulitie group. Two 
or three Bpecies of Grypheas are alone comnion to the upper 
beds of the one and the lower beds of the other. All the 
other fossils associated with the nuromulites, whetlier from 
the Vicentine on the south, or from Sonthofen and Kressen- 
berg on tbe north of the Alps, are of tertiary forms, a cer- 
tain number of them being absolutely identical with species i 
of the London and Paris basins. Looking to tbe very great | 
thicknesses and fine lamination of these accumulations, in- 
cluding the shale, sandstone, and limestone above the nummu- 
Htcs in the Alps, it is contended that, as all these surmount 
the white chalk, they must be an equivalent in time of what 
is legitimately eocene; and that they do not merely repre- 
sent, as suggested by that eminent geologist M. E. de Beau- 
mont, the interval which, in the North of Europe, has oc- 
curred between the termination of the chalk and the com- 
mencement of the plastic clay. 

Extending the application of liis view to still more southern 
and eastern regiona, Sir Hoderiek Miirchison is of opinion, that 
the great masses of the nummulitie limestone of the Crimea, 
Africa, Egyjit, and Hindostan, are also of eocene age ; or, i 
other words, that, from the Carpathians to Cutch, at the I 
mouth of tbe Indus, a space of not less than 25"* lat., haa J 
been occupied by sea-basins, in which creatures of this era I 
lived. In reference to Egypt, ho cites copious collections of 1 
shells and nummulites, chiefly those at the Royal Museum of.l 
Turin, examined by M. Bellardi and himself; and in regard | 
to Hindostan (after reverting to the Cutch fossils collected by I 
Grant and described by Sowerby), he pointedly dwelt on the J 
rich and instructive supplies of them recently sent home to 1 
him by Captain. Vicary from Scinde and Sabathoo, and cxa- I 
mined by Mr Morris, which not only demonstrate the exist- I 
ence of this same group in the Hala rani^e, extending north- 
wards towards Cabnl, but also along the southern edge of I 
the Himalaya Mountains. 

The inference, then, is, that it is necessary to separatel 
the vast nummulitie formation, which the author believes _ 
to be eocene, from the cretaceous a5RVeB\,'H'\'0a"«Vv3R\'v.'V*». 
bitJierto been merged ; and hence, tAiat a ^TeaS. Oisw^^e 'w^'*' 
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lie mode in geological maps, and in the clRsaifi cation of 
the rocks of this age, in Soutli Kurojie and other parts of 
the world. The union of the nummulitie and cretaeeoos 
groups ill one Hystein, has been almost eicluaivelv based 
upon the prevailing phenomenon of both having undergone 
the same movements, and having been often elevated into 
the same peaks and ridges. But such agreement in phj^- 
flical outline cannot be admitted as invalidating the clear 
testimony borne by organic remains, and from the study of 
which Bi-ongniart, Deshayes, Agassiz, D'Orbigny, and Bronn, 
have all placed the nnmmulitic group as lower tertiary, 
Patient geological researches, therefore, at length prove, that, 
when clear from obscurities and unbroken, the order of su- 
perposition is in harmony with the distribution of animal re- 
mains. 

[P.S. — In the course of the memoir, of whieh it ia difficult 
to explain even the chief points in an abstract, the author 
particularly cites Professora Studer and lirunner, jun., and 
M. Arnold Escher von der Linth. as having rendered him 
very great services in his examination of the Swiss Alps. In 
reference to Savoy, he mentions the Canon Chamoussct and 
M. Pillet ; and respecting the Eastern Alps, he points out the 
assistance he received, first from the co-operation of his old 
associate M. de Vemeiiil in his re- ex ami nation of Styria, Gro- 
sau, &c., and afterwards from M. Leopold de Buch, to travel 
with whom through any part of that chain is to ensure good 
results. It was when with M. de Buch and M. de Vemeuil 
that he explored the Triassic deposits of the South Tyrol. In 
attending the Venetian Meeting of the Italian " Scienziati," 
ill the autumn of 1847, the author further necessarily acquired 
much additional knowledge there from intercourse with the 
geologists who have worked out the details of that region, 
including Pasini, Catullo, and De Zigno, and he was then led 
to institute comparisons between some of the results of the 
Marquis Pareto on the western slopes of the Southern Alps, 
and with those of the Austrian geologists, V. Hauer, Morlot, 
Ac, in the east, as well as from that excellent ^leeontologist, 
M. Ewuld, of Berlin. But aa, at fti&t \mn«, S\t "S«\e'tvOK.V'w!i. 
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not examined either the Swiss and Savoy Alps, tho Monfer- 
rato, Apennines, or Southern Italy, any words he may he 
cited as having spoken at that Tneeting are not to he taken as 
affecting his ultimate conclusions expressed in this memoir. 
Since it was read, he has received a letter fi-om M. Alcide 
d'Orbigny, which he willingly cites both as confirming his ge- 
neral conclusions and as bringing these deposits into close 
comparison with the lower tertiaries of Northern Europe. 
" For three years," M. d'Orbigny writes, " I have made the 
moat extensive general researches on the strata containing 
niimraulites; and, in comparing all the strati graphical and 
palseontological results, it is impossible not to recognise 
therein two distinct epochs superposed the one to the other, 
and having each its proper fauna. One of these epochs, which 
I have recognised in the French Alps, the Pyrenees, and the 
Gironde, corresponds to the plastic clay of Paris and London, 
and which, belonging to the lower sands of Soissons, I have 
named ' Etoge Suessonien;' the other, equally common in the 
Alps and the basins of the Gironde, and which includes the 
' Oalcaire Grossier' of Paris, up to the gypsum of Montmartre 
and the London clay, &c., I designate 'Etage Parisien.' These 
divisions, based upon a considerable number of facts, are de- 
tailed in the work I am now printing, and the entire compo- 
sition of their characteristic faunas is given in my ' Prodro- 
mus of Universal Palieontology.' The habit I have acquired 
of determining these fossils, makes me regret that I cannot 
go to inspect your collections in London ; but the portions of 
them I have seen, in the hands of our friend M. de Verneuil, 
has led me to recognise, at once, what I was already ac- 
quainted with in the Pyrenees and the French Alps. Again, 
the fossils I have examined in the collection of M. Tdiichat- 
cheft', coniirm me in my opinion, and would lead me to extend 
the limits of these tertiary stages, as you have suggested^ 
through Asia Minor, and other tracts, even to Htndostan.'' 

It may bo added, that, in citing the able memoir of M. Co- | 
quand,* Sir Roderick has expressed his opinion, that the data, 

• DfisorLptioQ goologique do la partie aeptBotriaEnle da remyice de Wmot, 
pBP H. f'oquanJ. — J/«ll. de ii A'u<, Giol, ile Prance, ftccowi fteiie*, vq\. vt.. 
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though construed diflferently by tliat author, majbe so 
preted as to lead to the conclusioo that theiuasaof the rockB 
containing nummulitea, in the Barbary states and the shores 
of the Me<litcrranean. are, like thoee of the Alps and Apen- 
nines, supra- cretaceous ; his own liinit«d observations in the 
Neapitlitan ten-itoi-ies being confirmed by the local knowledge 
of Profpssiir Scacchi. Similar conclusions are, he tliinks, ine- 
vitable respecting the numinulitie rocka of Egypt, on the part 
of any one who has read Russegger'a work on that country. 
At the same time, though well-assured of hia own facta, he 
would not argue against the possible existence in certain 
southern regions, not examined by him, of some one species 
of nummulite in strata of the age of the uppermost chalk, as 
insisted upon for the Crimiea by M. Dubois de Montpereux, 
and for Cape Passaro in Sicily by M, Constant Prevost. All 
that he contended for is that the great nummulitic group, as 
characterised by a multitude of species of shells, Echino- 
derms, nummulites, &c., is a formation superior to and dis- 
tinct from the chalk ; and if tliere be situations {which, how- 
ever, he has never seen) in which a species of numinulite be 
common to the uppermost chalk and lowermost tertiary, they 
would only tlie more confirm his view of tranailion from the 
one epoch Co the oilier in some regions of the surface of the 
globe, as proved by other fossils, and the nature of the strata. 
In the memoir about to be pablished, the author will give the 
result of the comparison of the species of the nummulites, 
whether collected in the Alps or Hindustan, with those of the 
south of France by M. le Vicomte d'Arcbiac, who has obli- 
gingly compared them. In the mean time it may be stated, 
that, however, the species may have been differently named 
by authors ; that able paleontologist has assured hiniaolf that 
the verif name forms of nummulites, orbitolites, and Echii 
derms, exist in the south of France, the Pyrenees, the 
the Crimiea, Egypt, and India.* 
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■ U WBM my wish to linve conimunlcatpj to my valued frieni!, the editor nf 
this Journal. Professor JameBOii, a. sketch, howevir brief, of Boms of the chief 
naulW at whloh I had arrived conoerning the glscierB, morainoi. anil errali* 
Wocke of the Alps ; the mora bo as hia Journal was the chief niedluni for the 
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e or two drops of pure chloroform are placed on ' 
n petiole of a leaf of the sensitive plant, 






this petiole is seen almost immediately to droop, and an in- 
stant after the folioles close successively pair hy pair, hegin- I 
ning with those which are situated at the extremity of each 
branch. t At the end of one or two minutes, sometimeB more, 
according as the plant is more or less sensitive, most of the 
leaves next to the chloroformed leaf, and situated beneath it 
■ on the same stalk, droop one after another, and their folioles 
"'contract, although generally in a less complete manner than 
those of the leaf placed in immediate contact with the chloro- 
form. After a rather h)ng time, varying according to the I 
vigour of the plant, the leaves open again hy degrees ; but, I 

Ion trying to irritate them by the touch, it is seen that they | 
pub 
ror 
ftr 
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ry well defined. I will farther try \ 

c blocke uround the Alps are the san 

[_«rouDd ScandinavJB and Lapland; where, 1 hope, it has bee: 

itrated that the hloclii have been floated on ice-rafts ; and, loFitly, it will beif 
Fproved, by rttent facU, that, where large manses of gravel or drifc elide o' 
I tte Ems of a ror,k, they produce exactly those stria;, grooves, and polish, whictj 
lika;«e been erronsously attributed to the action of glaciers only. 

E 8ui;akk, 



■ * Read befoi^ the Soniiti de Physique et dlliato 
|fl848, aod eonimiioicated by Mr Marcet, junior. 

t I previously convinced myself by eiperiment, 
oatei^ on a leaf of the sensitive plant, caused no 
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bftve become nearly insenaable to tfais kind of exatement, ud 
DO longer close as before. Tliey dttu reraain as if too^td for 
some time, and generalU do not reeorer tbeir pfimitiTC sen- 
Bitireoess till afler some hoars. If, howcTer, wh«i tbev are 
in this state of apparent torpiditr. tbej are sabjected again 
to the action of the cfalorofbnn. ther close as tber did the first 
time. It is not (ill after thev hare been chlomfomied several 
times, that thev lose all kind of sensitiveness, at least until 
the next dav ; sometimes they even fade completely at the 
endof too fre<{ueDt repetitions of the experiment. In all oases, 
the effects observed are the more marked in proportion to 
the ponty of the chloroform employed, and the degree of sen- 
Bitiveness in the plant. 

Aia analogoas phenomenon is produced, if, instead of plac- 
ing the drop of chloroform on the base of the petiole, it is laid 
on the folioles situated at the extremity of a bruich. The 
folioles of this branch iromediatelj begin to close pair by pair, 
Uie common petiole droops, lastly, the folioles of the other 
branches close in turn at the end of two or tliree minates, the 
nearest opposite leaf, and, if the plant be vigorous, most of the 
other leaves situate below on the same stalk, follow their 
example, ^\^leu, after some time, the leaves open again, the 
same want of sensitiveness is manifested as in the preceding 
case. 

A singular feature in this phenomenon is the manner in 
which the action of the chloroform is propagated from one 
branch to another, then from one leaf to another, even when 
the liquitl disappears by evaporation almost as aoon as it is 
deposited. This action, as ne have just seen, appears to be 
communicated from the leaf to the stalk, following in the lat- 
ter a descending direction : generally the leaves situated be- 
neath the chloroformed leaf are not at all affected. De Cnn- 
dolle, in making an analogous experiment on a sensitive plant 
with a drop of nitric or sulphuric acid, remarked, on the con- 
trary, that it was the leaves above the leaf touched which 
closed, without those situated beneath participating in this 
motion.* The observation of our learned country-man is quite 



Action of Chhrn/orm on the Sensitive Plant. 



2^1 



naturally explained by attributing to tlie ascending sap the 
transport of tbe eoiTosive poison, a transport which, in this 
case, would take place in the direction from below, upwards. 
But, how to account for the apparent transmission of the ef- 
fects of the chloroform in the contrary direction, from above, 
i, downwards. Might the descending sap more peculiarly have ^ 
B property of transmitting the narcotic effects of this sin- ^H 
^lar compound from one part of tht: sensitive plant to th» ^H 
iier ; or might there exist in this plant some special organ ^H 
Itisceptible of being affected by certain vegetable poisons In ^H 
h manner analogous to the nervous system of animals \ Not- ^| 
withstanding the interesting investigations of Dutrochet and 
other physiologists, there still prevails too much obscurity on 
this subject to hazard an opinion. But, in any case, the fact 
!& singular, and appears to me to merit the attention of per- ^H 
|fions accustomed to engage in questions of this nature. ^H 

Experiments of the same kind, made on the contractility ^H 
of the sensitive plant with rectified Eether, have furnished me 
with results nearly similar to the preceding ; with this differ- 
ence, however, that whilst one drop of chloroform placfid on 
the common petiole of a leaf situated at the extremity of a ^^ 
I l^anch of a sensitive plant, suffices to cause most of the other ^H 
I leaves situated beneath on the same branch to close, sethef ^H 
I in general produces an effect only on the leaf itself with which ^| 
I It is put in contact. The next leaves have generally appeared ^| 
I to me not affected. I must, however, add, that my experi^ ^| 
I feients with cetber having been made after the others, and ai ^^k 
i'lt time of year when the sensitiveness of the plant began to ^^k 
, diminiBh, it is possible that the intensity of the effects pro- ^H 
duced may have thereby been affected. ^H 

Addition by the Editor. ^In Professor Simpson's intei^..^| 
eating observations on Local Anesthesia, we find the fol1ow-"^| 
ing notice, wliich we trust is but preliminary to a more^^l 
extended series of experiments on this subject, by ProfesSo]^ ^H 

t Balfour: " Through the kindness of Professor Balfour I^| 
have had various opportunities of trying the effects of chlo^^H 
roform vapour upon the sensitive plant (Mimosa piidicafi^^t 
When tbe vapour was either too stroTig ov too V'l'ft^ 'iw\- " 
-— — 
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applied only for a few minutes, the leaflets in some planfs 
closed as when irritated, and did not expand again for an 
unnsual length of time. In other plants under exposnre 
to the chloroform vaponr, no closure of the leaflets took 
place, and, in a few minutes, the plant became so ansesthe- 
tized, that the mechanical or other irritation of the leaflets 
or stalk did not produce any of the common movements, 
nor did their irritability become restored for a considerable 
time afterwards." 



On a Passage, in a Pecenl History of the Ifoyat Society, re- 
lative to the late Hir Humphry Davy. In a Letter Ad- 
dressed to Professor Jameson, by John Davy, M.D., 

r.R.s. 

My dear Sir, — In a recently published History of the 
Royal Society by Charles R. Weld, Esq., assistant- secretary 
to the Society, in a note to that part of the work in which 
some account is given of Sir Humphry Davy, is the follow- 
ing passage, which I am induced to notice, believing equally 
that the statement in it is founded on some mistake, and that 
Sir Humpliry Davy was incapable of the act implied in it. 
The passage is the following: — "It may not be generally 
known that Sir Humphry Davy unsuccessfully petitioned 
Government for the red ribbon of his predecessor in the 
Chair of the Royal Society. He felt so certain his request 
would be granted, that his name was printed with the coveted 
letters K.B. appended. Captain Smith, to whom I am in- 
debted for this anecdote, assures me that he saw these let- 
ters attached to Davy's name in a printed and published do- 
cument.'' 

In this statement two things are asserted; one, that Sir 
Humphry Davy petitioned Government for tlie red ribbon 
of his predecessor, in the Chair of the Royal Society; the 
other, tliat, confident of obtaining it, the letters K.B. were 
appended prospectively to his name. 

As regards the first, there surely is a mistake. Sir Hum- 
pbry Davy, I know, was pec\i\iEiT\^ a.'seTs.e \.ii?i,^ a.wj S-a.Now; 
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of Government, and never did I'or himselt'. It is under- 
stood, however, tliat a noblomaD, whose name I could men- 
tion, made for him an application for the distinction in ques- 
tion. This, and its failure, which may have been spoken of i 
at the time, might have given rise to the report that ho him* I 
. aelf had petitioned for it. I 

As regards the second ; if the letters K.B. were ever ap- I 
fended to his name, I feel equally confident that it must have 1 
' been by mistake. How highly improbable it is that any man 1 
in London society would expose himself to the ridicule of I 
using an honorary distinction before ithad been formally con- I 
ferred on him ! I 

As a kind of confirmation that the letters were attached tu 1 
his uame, I have had pointed out to me that, in a paper pub- I 
lished in the Philosophical Transactions for 1823, Sir Hum- I 
phry Davy is styled the Kight Honourable. I 

The heading of the paper is the following — I 

" On Fossil Shells by L. W. Dillwyn, Ksq., F.R.S. In a I 
Letter addressed to the Right Honourable Sir Humphry I 
Davy, Bart., President." , 

Now, keeping in mind that the President of the Royal So- 
ciety is no wise concerned in the editing of the Philosophical 
Transactions, a duty performed by the junior secretary, does 
not the mistake of title in this instance tend to show that the J 
letters K.B. might have been attached to his name on some I 
other occasion without his knowledge ? It may he worthy of 
remark that, in the same volumeof the Transactions, whether 
in the heading of his own papers, or of other papers commu- 
nicated by him (excepting Mr Dillwyn's) the titles of Bart., 
and President of the Royal Society, merely, were affixed to j 
his name, and so always after, although theu foi'cign niem- I 

Iter of the French Institute, and honorary member of most oS J 
^e scientific societies of Europe. I 

P For the sake of my Brother's memory, will you do me the I 
KindDess to insert this tetter in the Philosophical Journal. 1 
l.tvniain, my dear Sir, very faithfully yours, 1 

I J. Davy. J 

■ To PKOFBBSolt Jameson. J 
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On the lielafiom of Trap-Jiocks with the Oret of Copper and 
Iron, and the Similarity of the Sehalitein of DUleitbur^, the 
Blaltersttin of the Han, and the Gaiibro of Ttucamg. 

I. The Relation* of Trap-Rcxks with Orti of Copper and Iron. 

Under the denominatioQ of trap-rocks, we comprehend the 
silicatea with iaomorpboua bases of magnesia lime, and pro- 
toxide of iroD ; rocka of sombre colours, green and blackieh. 
generally bat slightiy crystalline, known by the names of 
greenstone, mandelstein, ampbibulite, diorite, amygdaloid, 
Bpilite. variolit*, euphotide, and serpentine,* forming erup- 
tive groups distinctly characterised. 

With regard to composition, these rocks, although less sili- 
cated than the quartzo-f el spathic rocks which have preceded 
and followed tht-m, present us with alumina only in small 
proportion, either as an accidental substance, or in the enpho- 
tides, variolites, diorites, or labrador melaphyres, which are 
found in them in subordinate masses towards the line of 
contact with the eruptive groups. The trap composition is 
shewn by the deep colours, green and black, which contrast 
vrith all the other rocks that surround them ; the superficial 
alterations indicate the presence of iron by the ochreous tints, 
and, when the iron is in small proportion, as in serpentine, the 
power of resisting decomposition, and the persistence of the 
mineralcgical characters, still further become a special cha- 
racteristic, when all the adjoining rocks exhibit the efiecta of 
decomposition. 

The ti'ap-rocks are distinguished by their homogeneous 
characters ; we may traverse for two entire hours the serpen- 
tine surfaces of Italy and the greenstones of Germany, with- 
ont finding any substances crystallised, and of well defined 
composition. Diallage, steatite, amphibole, pyroxene, and 
yenite are the only crystalline minerals whose presence is 



• Wa do not mean lo c-omprehend, in thi; ceH« uf tntp-rocka, all tbo«B 
which bear these deDominstioDB i thu dioriWs. for eXKDiple, bslong to the fel- 
■pBtbic group ; but, in certaiti cauntcieE, {lacticiihrly ia the Ilari, these names 
Bi-e been apjilitd Ut rocka evideatl; ot tiiu \.n,v i^*^™- 
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normal, all ilie others are rare, and occur towards the | 
line of contact. Thus the apilUea and ainygdaloids, with j 
nodulen of zeolite or calcareous spar, are only found at the 
edges of the trap accumulations, when they often form small 
hills, or particular piVotw, in the same manner as the eupho- 
tidea and the melaphjres. When we compare them with the 
porphyritic rocks, we cannot fail to be struck with the ab- ■ 
sence of quai-tz ; the fibrous quartz of Italy is very rare ; the | 
agates and resinous quartz of Oberst£in,&c., belong to rockd J 
of contact. The rarity of felspar, which, along with quarts^ J 
had hitherto been the dominating principle in the eruptivtf 1 
rocks, is a fact not less interesting; and it worthy of r&.'l 
mark that the j'ai/es and labradors, which are the only acci- 
dental felspars in the trappean groups, are the least silicated' j 
of this mineral family. 

Certain rare substances, such as apophyllite, datholite, i 
prehnite, &c., are found in some trap groups, very distant I 
from each other, with a remarkable similarity in the circum- 
stances of their position. These minerals, for example, are 
found in small contemporaneous veins, and in crystalline 
leodes, — 

Is/, In the traps of Kewena-Point and the southern shores 
Pirf Lake Superior, in North America. 

2rf, In the traps of Hindostan, at Pounah, &c., in Asia. 

3rf, In the greenstone of the Harz, at Andreasberg, &c., in 
Europe. 

On studying collections, we cannot fail to be struck with 
the identity presented by trap specimens from the most re- 
mote provinces. If, however, we examine the relations of 
the irappean rocks with the ores of copper and iron, we will 
find identities much more remarkable and important, in the 
nature of the ores, and in the circumstances of their position 
(^eHMHi). 

The metalliferous repositories, with the exception of the 

ivein-fissures, ai*e almost always in relation with the eruptive 
rocks, a relation of contact, vicinity, and parallelism, and 
lb certain cases of mutual penetration ; so that ores really 
exist whose origin is eruptive. The facta relating to tbisss. 
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relations of ores are so numerous that a true law of position 
{ginemeni) results from them ; and if we point out the metal- 
liferous repositories in a country, nothing is more rational 
than the questions: What are the eruptive rocks to which 
the ores are subordinate \ What are the particularities of 
their relations i 

In a former work {Etudes sur teg Mines, 1844), we have ex- 
plained the eminently metalliferouscharacters of theserpen tine 
formations of Tuscany, referring the numerous cupriferous and 
ferriferous repositories of the country to these rocks. In tlit- 
present case, we propose to prove, that these relatione are 
not exceptional ; that many trappean rocks present analogies 
with those of Tuscany, in the nature of the rocks of contact, 
and in the ores of copper and iron which are connected with 
them. Let us, in the first place, state, in a few words, the 
general conditions of the serpentine formations of Tuscany, 
and of the subordinate minerals. 

From Savona, in the Gulf of Cxenoa, to beyond Monte Ar- 
gentarioj the serpentines form the principal features of acci- 
dent-ation in the littoral chain which thus traverses the terri- 
tories of Genoa, Modena, Lucca, and Tuscany ; tliroughout the 
greatest part of its course this is called a metalliferous chain. 
The characters of the serpentines are eminently eruptive in 
the composition and in the forms of the masses, and particu- 
larly in the circumstances of upraising and alteration, which 
they have produced in the rocks traversed. The rocks of con- 
tact, designated by the general name oigabbro, may be divided 
into two classes, t)\egreen and the red gabbro. 

The red gabbro are in some measure the first rocks of con- 
tact which have been remarked and signalised as metamor- 
phic. Their red colour, which is owing to a considerable 
quantity of earthy oligistic iron, forms a contrast with the 
ordinary colours of the sedimentary formations of the coiintry, 
and with the serpentines themselves. Thei-e is no tra,ce of 
stratiti cation in the true gabbro-rosso ; its structure is often 
brecciform, and green steatitic fragments may be distin- 
guished among the red fragments which predominate ; oftisn 
also, pyroxene and calcareous spar are met with in it. 



Helalions of Trap-Iiockg wilk Ores of Copper. 30ll 

The characters of the gabbro, analogous to those of the 
apilites, leave the mind in doubt as to their origin. When 
we observe them constituting insulated pitons, with forms 
similar to those of the serpentine pitons, we are tempted to 
suppose them eruptive ; but, on the other hand, they are con- 
nected with slatj' roclts evidently stratified {jo/ea//-* and mal- 
loni) i and we cannot fail, moreover, to be struck with the 
fact, that Me condition of their existence is the contact of the 
serpentine masses to which they are always subordinate. On 
examining from a distance certain upraised masses, whose 
sides have been laid bare, and keeping in view the move- 
ment of the rucky masses, and their structure on a large scale, 
the eye seizes, with considerable precision, what form the 
lines of separation between elevating roeka and such aa have 
been elevated. Then, on approaching nearer, we perceive 
■that the lines of contact thus presented, always leave tlie 
B;gabhro with the stratified rocks. 

The study of the green gabbro confirms this classification 
Iflf the gabbro-rosso among the rocks of contact. The serpen- 
Vtine, indeed, presents physical characters contrasting so 
l-fltrongly with the gabbro-rosso, that we feel dilficulty in ad- 
tmitting that the latter rock is derived from the former ; the 
tgreen gabbro proves the transition. This rock, in fact, is 
I Bteatitic, like tlie serpentines to which it is sometimes united, 
well as to the slaty rock* evidently stratified. At the 
* same time, It likewise passes into tiie gabbro-roaao, by be- 
coming streaked with the red sporadical parts, and then be- 
ing generally charged with the peroxide of Iron. It thus ap- 
peal's to us demonstrated, that the gabbro-rosso was nothing 
L more than a green gabbro of contact, which had been subjected 
I to particular influences, the result of which has been to charge 
' the rock with oligistic iron, rendering it everywhere harder 
and more crystalline. 

The ores of copper and iron which form the characteristic 
feature of the metalliferous chain, are either in some measure 
enclosed in the rocka of contact, or disseminated through the 
eruptive amphibolites which are themselves connected with 
the aerpentines. Thus the steatitic veins which, for the moat 
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part, separate the gi*een and red gabbro from tlie serpentine 
maBses, wLich at times pervades these gabbi-os parallel lo 
the curves of contact, must be, it appears to us, the ema- 
nations which have immediately followed the serpentine 
eruptions. The eupviferous and plumbiferous amphiho- 
litea of Campiglia are tlie different results of analoguus 
actions, insulated from the sei-pen tines, but which are co- 
temporary with them. Among mines of iron, the cele- 
brated repository of Rio, in tJie Island of Elba, has appear- 
ed to na to be one of contact placed between the gabbros 
and the less altered rocks, but subordinate to the ser- 
pentine masses of St Catherine ; while the eruptive reposi- 
tory of la Calamita, with itfi yenites and amphibolites, was, 
like those of Campiglia, a inpre direct produce of subterrane- 
ous action. Finally, we have mentioned that we consider the 
oligistic iron, which the gabbros and stratified formations 
have 80 often imbibed towards the points of contact with the 
serpentines, as resulting from the same metalliferous emana- 
tions. 

Such are the facts which we have illustrated in detail in 
the Etudes sur lea Mines ; let us now endeavour to find ana- 
logous facts. 

The cupriferous repositories of Santiago de Cuba are ac- 
quiring remarkable importance. In 1846, there were de- 
spatched from that port, for Wales, 40,000 tons of copper ore, 
that is to say, upwards of 6000 tons of copper. This enor- 
mous produce has completely eclipsed the exportationa from 
Chili and Bolivia, whose ores now appear at Swansea only 
in secondary proportions. The repositories thus developed, 
well deserve the attention of geologists, and we are indebt- 
ed to M. Arrieta for interesting information on the principal 
mines, and the rocks which contain them. It appears from 
his communication, illuatrated by numerous specimens, that 
the repositories are irregular and subordinate to masses of 
greenstone and serpentine. 

The principal works are situated at six leagues from San- 
tiago de Cuba, around the small town of Cobre, built for the 
use of the miners, and which ab'eady contains from five I 
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Bis thousand inhabitants. The transportation of the ores to j 
the sea was very expensive before the construction of a 
railroad, which follows the valley of Rio-del-Cohre, and' I 
■ 'Which gave an impulse to the subterranean works. j 

I The pilons and ridges are composed principally of green* | 
Bkine and serpentines, whose eruptions have elevated and 
modified the argillaceous sehiats of an unknown age. The 
rocks of contact present-very strongly marked metamorphic 
alterations, which resemble all the appearances of the gabbro, 
whether green or streaked with red. The specimens brought 1 
by M. Arrieta, enable us to trace the changes of the argil-- 
laceoua strata into the greenstones and serpentines. The ' 
cupriferous repositories, accumulated near Cobre, are en- 
closed in green slates, the steatitic nature of which indi- 
cates the vicinity of eruptive rocks, which are very profusely 
penetrated with crystalline sulphuretted iron. 

The repositories appear to be irregular repositories of con- 
tact parallel to the upraised strata. The manner in which 
the pertinencias (concessions) are disposed, indicates from the 
first this accumulation which often chai-acterises the irregular 
repositories, for all the principal mines are concentrated with- 
in a i-ectangle of 1200 yards by 600, and not disposed in 
lines, as when we have to do with true veins. 

Among these repositories, that of Isabelita presents forma 
very definite and expressive. It is a kind of chimney, in short 
an " erect mass,'' as it would be called by German miners. It 
has been mined to the depth of 180 yards. This repository, 
accoi-ding to the expression of the miners, sinks like a nail 
into the ground, and seems to enlarge in depth. 

The vein-stones which filled the repository along with the 
steatitic matters, which appear to be derived from the in- 
closing rocks, are crystalline quartz, dolomite, and carbonated 
lime. These vein-stones Qfan^uen), often pure, form crystal- 
line magmas, mingled with copper pyrites, which is the nor- 
mal ore ; they are often eliminated by the argillaceous ^an- 
gues, which are penetrated with crystals of iron pyrites, 
rather than with copper pyrites. Lastly, the hydroxides of 
I iron, penetrated with native and oxidised coyper, evet»i'«b£'tft 
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act a Bomewhut important part in the filling up. The rif. 
positorics of Blanca, Arrieta, &i;,, appear to be in similar 
conditiuDa with respect to poaition, and identical in regard to 
composition. 

The re-opening of the mines of Cuba dates from 1833. It 
was commenced by English companies, among which that 
of Cobre devoted a capital of ten millions of h-anus to the 
works. Among the indications which drew the attention of the 
English companies to these mines, which, in reality, are less 
prosperous than important in their produce, we must no 
doubt place in the iirst rank the traces of the ancient works, 
and the tradition by which Cobre was celebrated as formerly 
furnishing copper to the natives, and having, in former times, 
even given employment to the Cotujaisladorea. These are 
circumstances that would have acted on any mind ; but no- 
thing had such weight in the eyes of tlie English miners, as 
the existence of numerous ridges, d'affleurefftents, composed 
of gossan. The first captains of the mines who came from 
Cornwall to Santiago de Cuba, and among others Captain 
Reynolds, could not find expressions too strong to express 
their admiration at the sight of these masses of gossan, iden- 
tical with those of Cornwall, but of greatly superior tliick- 
ness. The native copper, oxidulated and black peroxide, 
found in the gossan, con6rmed this first opinion, and they 
did nob hesitate to commence mining operations on a. vast 
and expensive scale. It is in this way that the natives of 
every country assign a first rank to the indications recog- 
nised in their own district. These Chapeaux de far would 
assuredly have been properly valued by others ; but they 
would not have induced them to adopt such a decided mode 
of action. 

The wurks, continued for fifteen years with increasing ac- 
tivity, have aft'ordcd valuable instruction, which shews what 
a degree of uniformity existsi in the laws which regulate the 
position, the allure, and the composition of metalliferous re- 
positories. In a geognostic point of view, we again find 
there repositories of contact, and the infiueuce of trappean 
rocks. With respect to composition, we find the sulphurett 
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ores normal in depth, but transformed towards tlie surface 
in such a mannei' as completely to change the appearance of 
the repositories. The sulphurets of iron, by decomposing, 
have streaked all the ffanffuen, aud sometimes the rocks, with 
ochrey tints producing the characteristic gossan ; tlie ores of 
copper are transformed either into the state of oxiduleH, 
among which we find the cubic and capillary varieties, or 1 
into the state of native copper, of which concentrations i 
masses have been mentioned of many quintals in dimensions.! 

To this example of copper repositories connected with thefl 
trap rocks of Cuba, we may add a second which occurs in I 
North America. 

The region which forms the shores of Lake Superior, onl 
the south-west and north-west, appears to have taken a promi- 
nent place in the mining of copper ore. This region is form- 
ed principally of traps, which have upraised and traversed 
the sand-stones, whose age is still uncertain, and which Mr 
Jackson has referred to the old red sandstone. Kewena-Point, 
which forms a very salient cape on the southern shores of 
the lake, is the part of this still thinly-inhabited region which 
has been most carefully examined. Mr Jackson, who has 
studied it, descrihes the native copperas filling the cavities 
in an amygdaloidal trap which is arranged in very broad dykes. 

Among the particular cliaracters of the metalliferous trap, 
f Mr JackRon mentions the existence of veins of datholite, 
ilvhich intersect the rock, and contain metallic copper in 
Icales; also prehnite, which occurs in veins with analcime, 
faumonite, anfl calcareous spar. The copper of these traps 
I argentiferous, and the pure silver is insulated in small 
^eins and crystalline nodules, in a copper containing from 
Wi^ to iB^*r- This locality was visited in 1846 by M. de 
Vemenil : he found mining operations going actively for- 
irard, and he brought home interesting specimens, which 
tonfirm Mr Jackson's description, and appear to shew that 
ihe ore of copper is subordinate to the trappean rocks. 

Here, as at Cuba, the knowledge of the repository was an- 
■terior to European colonisation ; and the savages of Canada 
Tiad long been in the habit of collecting, an\ow^ tW «Ji\>s»Vak. 
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of rivulets, small rounded pieces of native copper carried 
down by the running waters. These valuable indications, 
long neglected on acconnt of the diffieulties of the countries, 
have at length been properly appreciated. A colony of miners 
is distributed through numerous stations, and the small vil- 
lage of Kewena-Point, become the centre of this movement, 
already possesses a weekly journal, principally intended for 
the workmen and miners. 

The repositories of Lake Superior extend over a very ex- 
tensive troict of country, since they are also wrought on the 
north-west banks, which belong to Canada. Their forma can- 
not yet be considered as defined, for Mr Jaekson's description 
applies only to some particular points ; its extension to the 
whole metalliferous region would be to exceed the pro- 
bable facta indicated by analogy. M. de Verneuil returned 
with the idea that these ores were found principally in the 
veins which traversed both the traps and upraised sand- 
stone^s. These veins are composed of quartz, calcareous 
spar, prehnite, and laumonite, containing native copper in 
scales, dendritic, in small plates, and lastly, in lenticular 
forma and masses, sometimes so large, that, in the mining 
of one of these veins, it was necessary to construct a spe- 
cial apparatus for brt-aking down the copper into transport- 
able fragments. 

We cannot, therefore, determine whether these ores are con- 
temporaneous with the trappean masses, or posterior to them ; 
but there can be no doubt that they are intimately connected 
with the outgoing of these i"ocka, and that they constitute 
an additional example, acquired by science, in favour of 
the relations which we have pointed out. 
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fT/ie Albanians. By Hbnry Skene, Esq, Communicated 
by the Ethnological Society.* 



The Population of Epiriis, Thetsaly, and Macedonia. 
There are three principal diBtinctions among the inhabi- 
ftftits of the Greek provinces, still forming a part of the 
Turkish empire. The Osmaulis, of pure Asiatic blood, and 
the Greeks, are two of these great families, differing in race 
and in faith : tlie third, which is composed of the Albanian 
nation, is distinct from either of tliem, with respect to i 
origin and descent, while it ia divided betwuen the two reli- | 
gious sects to which they belong. In habits, appearance, 
character, and language, the Albanians are also eminently 
dissimilar from both the Greeka and the Turks ; and they 
Bide, in faitli, partly with the Christians and partly with tha 
I J^Iahometans. These three races now live in close contact 1 
t with each other; and they are at such constant variance, oq | 
jYcry subject which implies the slightest interest in cora- 
Jion, that a great political change can alone produce an ap^ 1 
jTOximation of feeling among them. 

The Turks and Greeka have been so often the subject of"I 
the lucubrations of travellers and political speculators, that f 
their characteristics are comparatively well known in thfl ] 
we^ of Europe. The Albanians have attracted leas atten* j 
tion ; and, when they have been taken into consideration as J 
a nation, they have generally been misrepresented or con- 
founded with the other inhabitants of European Turkey. 
The Mahometan Albaniana have thus been identified with 
the Osmaulis, and the Christiana with the Greeks; while the 
ferocioua and treacherous character of one of their tribes 
has been attributed to the whole nation. 

The Albanians are divided into four tribes. These are, 
tlge Gheghides and Mirdites, the Toskides, the Taamides, and I 
the Liapides. i 
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The Gheghides, who boast of having numbered among them 
such a hpro as Scaiiderbeg, unite, according to the learned 
topographer of Greece,* " the cruelty of the Albanian to the 
dulncBB of the Bulgarian." They have long enjoyed a greater 
share of independence, under the Pashas of Scodra, than any 
other of the Albanian tribes. They are equally good soldiers 
with the latter, and have preserved more of their natural 
stubbornness, from the fact of their having been less often 
employed as such by the Turks. Their country enfends 
from the frontier of the Austrian territory of Cattaro round 
the Montenegro, which may be considered an independent 
state; and, following the ridges which unite it to Mount 
Seardus. it roaches the Herzegovina, while it is bounded on 
the south by the river Drino, Scutari, or Scodra, is their 
chief town, and Dulcigno, Alessio, and Durazzo belong to 
them. 

The Mirdites are merely a branch of the Gheg tribe, and 
they speak the same dialect. They occupy the pashalik of 
Croja, and tlieir capital is Oros. Many of them are Roman 
Catholics. 

The tribe of the Ghegs and Mirdites are of lofty stature 
and athletic frame ; and their swarthy complexion and black 
eyes still retain the characteristics of tlieir supposed Cauca- 
sian origin. The distingiiishing mark in the dress of these 
two sections of the same family is, that the jacket of the 
Ghegs is red. and that of the Mirdites is black. Both 
branches of the tribe are entitled to much credit for tfceir 
daring disobedience to the tyrant Ali Pasha, when he or- 
dered them to fire upon and destroy the remnant of the 
Gandikiotes, which he had enclosed in a courtvard for cold- 
blooded butchery. 

The Toskides are the most handsome of the Albanians. 
They have noble features, with fair hair and blue eyes, indi- 
cating the mixture of Georgian blood, which probably flows 
in their veins : less warlike than their countrymen of the 
other tribes, their stature is also less Herculean. They are 
supposed to have derived their name from the Toxidse, men- 
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^^oned by Chardin aa inhabiting Mingrelia. The country ■ 

now occupied by this tribe lies to the south of tliat of the I 

Ghegs and Mirdites, and extends to the river Vojutza. It is M 

called by themselveB Toakouria. Their chief places are 1 

Elbaaaan and Berat, called by the Turks Arnaout Belgrad, I 

in order to distinguish it from Belgrade on the Danube. Te- I 

pellene, the bb-th-place of Ali Pasha, is now included in their I 

teiritory, although it was formerly considered aa belonging I 

to the infamoua Liapidea. The great despot declared it, how- I 

ever, to be in ToakouriA, and no one dared to gainsay him on I 

a point which affected the reapectability of his origin. The I 

women of the Toske tribe are remarkable for their beauty, I 

like those of Georgia, whence they iaaue, according to the I 

conjecture of some antiquaries. I 

The Liapidea are the worst of the Albanian tribea. Liv- 1 
ing only by rapine and mi.ii'der, they offer the most frightful 
picture of a degraded state of society ; and their evil name 
has Bullied the reputation of the whole nation. They infest 

the roads, plundering the wayfarer, and often ranaacking J 

villagea. They convert their booty into arms, curious col- I 

lections of which may be found in their mountain -home 8, I 

whither they retire at the end of their roving campaign. I 

They are cruel, fierce, and treacherous, — of foi'bidding coun- I 

tenances and sinister expression, and short and ungainly in I 

person. Their dresa displays the greatest possible want of I 

cleanlinesa, and they even pride themselvea on allowing it to I 
rot on their bodies. They consider thia to be a proof of 
warlike babita, and tbey boaat of a brave countryman being 
waahed only three timea, namely, at hia birth, bia marriage, 
and hia death. Liapouri4, which includes the whole country 
inhabited by the Liapidea, extends aa far south aa the plain 
of Delvino, and is compoaed of bleak and barren hills, feather- 
ed with trees only near their base. The proneneaa of theae 
rude highlanders to lead a life of plunder, and their filthy 
habits, aided by the great similarity of the names, the d, or 

delta of modern Greek, being pronounced like th, have given J 

rise to a conjecture, that they may be the remains of the an- I 

cient Lapithrae. I 

kThe Tsamides are the most peacea\i\e an^TO&a.ft'wx'.svi.'Afl 
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the tribes, and are devoted to trade and agricnllure- The 
purity of race has been less scrupulously preserved than with 
the northern tribes, yet they are for the most part fair- 
baired. They dress with great splendour, their clothes be- 
ing covered with gold lace and embroidery, and they carry 
arms lite their more warlike countrymen, notwithstanding 
that they do not make so much use of them. They inhabit 
the country, watered by the Thyamis, which is opposite the 
island of Corfu, and the regions about the river Acheron, ex- 
tending nearly as far as the gulf of Amhracia, on the south. 
They call their territory TsamouriA, which, together with the 
name of Tsamis which they bear, is probably derived from 
the river Thyamis. The site of the well-known Soali ia in 
this district, as also the ancient Buthrotam, now a small 
military position seen from the town of Corfu. Margariti, 
Paramythia, and Philafea, are their principal towns. 

The existence of a nation in the very heart of Greece, 
which is totally different from the original inhabitantB in 
manners, appearance, language, and costume, lias naturally 
roused the curiosity of antiquaries, and given rise to much 
research on the subject of their origin. 

The Albanian language being merely oral, the want of 
written documents renders their history exceedingly obscure, 
and the silence preserved by the Greek and Byzantine writers 
on the subject has reduced the data within a very narrow com- 
pass. They are called Arvaniti by the Greeks, and Arnaout 
by the Turks, both names being derived, along with that of 
Albanians, from the Albanes, an ancient people of the shores 
of the Caspian Sea, which may have incorporated itself with 
the Illyrians. The town of Elbassan or Albanopolis in IJly- 
pian Macedonia, took its name from them, as it is supposed 
to have been built by a horde of these Asiatic barbarians, who 
were driven to the coast of the Adriatic by the advancing 
tribes of the east. In their own language they call them- 
selves Sldpetar, which name bears some affinity with that of 
of the Skitekip, mentioned by the Armenian geographers as 
inhabiting a territory near the Caspian. One of the best au- 
thorities* on the subject compavea the name of Skipetar with 
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that of the Selnpitani, a people of Illypia, noticed by Livy.* 
The raoilern denomination of LiapideB may be derived from 
this ancient tribe, rather than from the still more ancient 
Lapithx, as the name hecomeH almost the same when the 
first two letters are suppressed, and the termination, which is 
always variable, altered. A similarity of names, however, is 
but a feeble indication of the origin of a people or town, es- 
pecially in a country where so many dialectic changes have 
taken place, and it often leads into error. For instance, 
there is a villaire near Elbassan, which bears the name of 
Pekin, without the slighest difference from that of the great 
city of the Celestial Empire ; but it cannot be said, even by 
the wildest etymologist, to be inhabited by a people in any 
way kindred to the Chinese. 

Another hypothesis holds that the Albanians derive their 
origin from Alba, in Italy, and that they are the descendants 
of a colony of the Pnetorian guards, dismissed from Rome, 
by the Emperor Septimius Severus, for having been accessory 
to the assassination of Pertinax. Their dress, the words 
coming from Latin roots, which are to be found in their lan- 
guage, and a vague tradition prevalent among themselves, 
support this idea. Chalcocondylas thinks that the Albanians 
came from the other side of the Adriatic. t But, as Justin 
says, that the Albani of Asia were originally brought by Her- 
cules from Italy,! the Albanians may have been first Italian, 
and then Asiatic, although their migration, in this case, must 
have been much anterior to the time of Septimius Severus. 
The Albans of Asia, mentioned by Tacitus, occupied the mo- 
dern country of Shirvan. 

Little is known about them, however, previously to their 
occupation of parts of Macedonia and Epirus, excepting that 
they entered these provinces from lUyria, and nothing else 
has hitherto been proved on the subject. They are supposed 
to have overi'un Epirus about the time of tlie fall of the By- 
zantine Empire. In advancing towards the south, they also 
spread over the greatest part of Greece Pi-oper, and many vil- 
,ges of the Morea are Albanian. Indeed, with the exception 
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of the Mainotes or modern Spartans, the moat warlike coro- 
munities of Greece, such aa the islands of Hydra and SpetzU, 
are formed of this nation, and not of Greeks, Attica, Argo- 
lis, Phocis, and Btetia, are likewise all peopled by them, 
and there are Albanian colonies even in Calabria and Sicily- 
The Albanians call theii* language Skipt. It is totally 
different from the Turkish, Greek, and Sclavonian dialects, 
and it contains a great number of words, closely resembling 
the Spanish, French,and Italian languages. This would imply 
that they had undergone some process of amalgamation with 
the remains of Koman armies. If this had not been really 
the effect of their descent from the Pnetorian guards, it 
might be attributed to an admixture with t)ie troops of 
Roger, king of Apulia, who fled to these mountains, and took 
refuge there. Some of his soldiers may have remained as 
settlers. The Albanian dress, also, is au exact antitype of 
that of the Roman army, with the exception of the helmet, 
which has been replaced by the red skull-cap, and, of the 
coat of mail, which is imitated by the close embroidery on 
the jacket. There are, likewise, Gothic words in the Alba- 
nian language. These must have been derived from the in- 
cursions of Alaricus, in the fifth century, when his Gotha 
made themselves masters of Epirus. It is recorded by Pro- 
copius,* that Goths were to he found settled in Dalmatia, 
when Justinian forcibly annexed that country to the Roman 
Empire. Some of them may, therefore, probably have re- 
mained also in Albania. Now, the ancient Illyrian lan- 
guage was as completely distinct from the Greek tongue, 
and, if it is not now extant in the form of the Skipt 
or Albanian, it must be concluded that it has totally dis- 
appeared ; which is hardly credible. There is no record 
in history of the extinction of the Illyrian language and 
people. If, then, the modern Albanians came directly 
from Alba, in Italy, aa some assert, what can have become 
of that ancient tribe and dialect? The first mention of 
the Albanians, by the Byzantine historians, although cur- 
sory and impei-fect, represents them as tliey now are ; and 
Ptolemy, the geographer, who is the firat of the ancient 
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authors to notice them, distinctly places them in Illyria.* 
Anna Comnena makes the next allusion to them ;-f- so that 
history is totally silent on the subject of this people during 
ten centuries. It appears, however, that they were known, 
at a much more remote period ; for Dion Cassino, in enume- 
rating the Roman conquests, implies that he knew of another 
Albania. Therefore it is impossible to assign a later date 
to their settlement in Illyria, with any degree of plausibility, 
as some do, because this proves that they had then already 
separated from their mother tribe in Asia. They had pro- 
bably become incorporated with the ancient Illyrians, and 
both races are now represented by the modern Albanians. 
As the remains of the Illyrians, they have perhaps altered 
less, during this long succession of ages, than any other 
people of Europe. The study of this tribe is, therelbre, 
the more interesting, inasmnch as it is almost an initiation 
into the habits and condition of a nation of past time, while 
much remains, even in their physical appearance, to recal 
the admixture with a still more ancient Asiatic tribe. Thia 
is corroborated by one of the moat intelligent and also learned 
of the English who have seen this people. J He says, that 
" the features of the Albanian, his narrow forehead, his keen 
grey eye, small mouth, thin arched eyebrow, high cheek- 
bones, and pointed chin, strongly mark a Scythian phy- 
siognomy."' 

After Anna Comnena, the first mention of the Albanians, 
in the middle ages, is by Nicephorus Bryennius,§ who de- 
scribes them as having formed part of the army of Nicepho- 
rus Basilaces, when he rebelled against his Emperor Nice- 
phorus Botaniates, and was vanquished and taken by Alexius 
Comnenus, in the year 1109. They next received the aid of 
the Normans against the Greeks, and Robert Guiscard, who 
led them, together with his son Bohemoud, took Durazzo, 
Ochrida, and Jannina.|| Durazzo was well defended by 
George Palfeologus, who waited for the coming of Alexius 

imnenus, the father of the historian Anna Comnena. Again, 
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in the end of the twelfth century, the Norman kingfl of 
Sicily, with their relatives the princes of Taranto, formed 
permanent settlementH in Albania, under the Byzantine em- 
perors, Andronicns ComnenuB and laaac Angelus. The 
Albanians were thus early connected with the nfitivea of the 
west. The Crusades next left a sensible impression on tiiis 
people, as their ports were eonstantly resorted to by the 
Frank chiefs, during at least a century and a half; and Du- 
razzo, in particular, was the depot of the crusaders. In the 
beginning of the thirteenth century, when the oriental em- 
pire fell to pieces, on account of the occupation of Constan- 
tinople by the Franks, a principality of Albania was founded 
by an illegitimate son of one of the Comneni, named Michael 
Angelus. "and it existed for more than two centuries, under the 
title of the Despotate. Jannina was the capital of this state, 
and Albanopolis also became one of its principal towns. 
Theodore Lascaris the Second, emperor of Nicea, sent a 
Pnetor to the latter place, in the year 1257, hoping to reco- 
ver it ; but the Albanians preferred the protection of the 
despot to that of the emperor, and the pra;tor, who was the 
historian Acropolita, wae obliged to abandon it. In the same 
century, they plundered the city of Dtiray.zo, which had been 
destroyed by a violent earthquake ; but they afterwards re- 
built it themselves, Pachymer, who records this in his his- 
tory of the reign of Michael Palteologus.t calls them Alba- 
nians and lllyrians indiscriminately ; and he says that they 
enjoyed acknowledged independence of the (ireek emperor, 
and were allies of Charles king of Sicily, who then occupied 
the island of Corfu and the town of Kanina. anciently BuUis, 
near Anion. In the year 1294, Philip, duke of Taranto. the 
son of Charles the Second, king of the Sicilies, having mar- 
ried the daughter of the despot Nicephorus, received posses- 
sion of some territory in this country, and called himself 
Lord of Albania.^ This title descended to his brother and 
nephew, but these Latin princes never enjoined much autho- 
rity on this side of the Adriatic. The Albanians are next 

* Nleetas, Annol. Baldwin 
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" mentioned by Cantacuzenua,* as having aiJed AndronicuB 
FalEeologus, io liis sti^ggle with his gramlfathor, in 1327, 
and as having submitted to hiin, in number about 12,000, 
when he, being then sole emperor, made an incursion in II- 
lyrian Macedonia agaiiiBt some rebels of their race. The 
historian says, that it was in Thessaly; but it is more pro- 
bable that his knowledge of geography was deficient, than 
that the Albanians were ever to be found in Thessaly. The 
^^ same emperor took advantage of the death of the despot 
^K John, in the year 1338, and the minority of his son Nicepho- 
^■rus, to revenge himself on the Albanians, for their frequent 
^■' attacks on his towns, and to overthrow the despotate-t In 
this he was reinforced by a body of Asiatic Turks, which 
was the first appearance in Epirus of the future lords of the 

f country. Two Albanian chiefs, named Balza and Spata, be- 
eame formidable to the Byzantine empire about this period,J 
U is related by the historian Chaleocondylas. Towards the« 
eommencement of the fifteenth century, the Albanians c. 
under the rule of a sovereign from the west of Europe in the 
person of Charles Tocco, who was made despot by the Em- 
peror Manuel Palieologus. He was one of the Frank princes 
of the Ionian Islands, and he took the independent possession 
of Epirus Proper and Acarnania from thein.t The Turks 
now commenced their invasion of Albania, although the first 
battle which had been fought against them, dated as far 
back as the year 1383. It took place near Berot, and the Al- 
banians were totally routed by the army of the Sultan Murat 
the First, their general, the only son of Balza, being killed 
on the occasion. By the year 1431 they were nearly sub- 
dued by the Turks, although their total reduction was warded 
off for some years longer by the brave Scanderbeg and his 
father-in-law Arianita, Topia. Their last struggle was the 
iiiege of Scodra, which was described by a native and eye- 
ndtness, Marinus Barletius, in a Latin publication, dated at 
^JiTenice, 1504. The defence was conducted by a Venetian 
^neral, and the attack by Mahomet the Second himself. 
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The Albanians displayed a degree of gallantry worthy of 
their warlike name, in baffliDg the utmost efforts of a greatly 
superior number of troops during a whole year, until famine 
reduced them t« the necessity of yielding. The Venetians 
then stepped in to protect them, and obtained for them an 
honourable retreat to ^'enice as refugees, while the town was 
given up to the Turks. Since then, the Ottoman dominion 
over the Albanians has been nominally undisputed, but the 
authority of the Sultan has never been sufficient to enable 
him to suppress the spirit of revolt which is still strong within 
them. 

This is nearly all that is known of the history of the Alba- 
nians, and, although it is uncertain and obscure, still several 
heroes of this race have arisen to adorn its pages. There is 
first the great Scanderbeg ; then the more ancient Balza and 
Spata ; there is Ali Pasha of the present century ; and in 
the last, Gbalil or Patrona. The latter headed a sudden 
revolution which overwhelmed the capital in 1730, and he 
became absolute master of Constantinople, as recorded by 
Lord Sandwich. 

Many communities of Albanians, which were formerly 
Christian, have become followers of Mahomet. Some of 
these were forced to become apostates by Badjazet, their 
conqueror, very few having had the constancy to resist this 
conversion by means of the sword. There were, however, 
instances of fidelity to the Cross, under the most difficult and 
trying circumstances, the most remarkable of which were 
the Souliotcs, Chimariotes, and Parganotes, who remained 
faithful to the Greek Church, and the Mirdit«a, to that of 
Rome. Others again changed their religion from motives of 
interest and ambition. One inducement to adopt the Mussul- 
man faith, which was held out to the Albanians by the 
Turkish government, was in the shape of a law, securing 
their property to each family which should bring up one of 
their sons as a Mahometan. Many proselytes wei'e thus 
gained, and the succession of land was diverted from the 
Chriati&DS to the MuBsulmen. A.^a.\n, aoldvers by necessity 
and from choice, the A\hanVa,na covx\4 iA\»;\ti.\«cJfi.KRi.-'^iY«'eE, 
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only through a conformity of faith with their military supe- 
riors ; while religion sat bo lightly on this class of the popu- 
lation, that it was of little consequence to themselves which 
rite they followed, as they were never strict in the obser- 
vance of any form of worship. This was not the case with 
the Greeks of Albania ; for not only Christianity seems to 
have taken a much deeper root in them, but also their pros- 
pects in life did not depend so immediately on a recantation 
of religion. The adoption of Mahometanism was certainly 
advantageous, in a worldly point of view, to the whole Chris- 
tian population of European Turkey ; but the pursuits of 
most of the Greeks did not render them exclusively depend- 
ent on it for their welfare, as occurred with the Albanians. 
More addicted to commerce, the Greeks cherished rather any 
connections which they could form with Western Europeans ; 
or, when induced by vocation or persecution to become 
soldiers, they preferred the life of the free Klepht to that of 
the organised Armatoli bands. Their religion was then 
optional, and they rarely became renegades. This tendency 
evidenced the natural breach which existed between the 
Albanians and the Greeks ; and the Turks were wily enough 
to foresee the advantage which they might derive from it by 
making use of the former against the latter. Indeed, it is 
an undoubted fact, that the Turkish government succeeded 
in keeping Greece in subjection, up to the time of the revo- 
lation, solely by means of the Mussulman Albanians. Grati- 
tude has not been the recompence of the latter, for the 
Osmauli despises the Mussulman Skipetar, even more than 
he does the Christian Greek. They have earned the just re- 
ward of all traitors and renegades, having betrayed their 
country and renounced the true faith. A curse seems to have 
settled on this unhappy people; and they deserved it for the 
rejection of that Gospel which was given to them by St Paul 
himself, before their descent into Epirua. For the great 
Apostle of the Gentiles preached " round about unto Iliyri- 
cutn."* Their present state proves that they have inherited 
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the doom which was entailed on them by their apostate foiv* 
fathers. Unhappy in their faith, and mistrusted of both 
Greeks and Turks, there is little doubt, however, that they 
might again be restored to Christendom, were the Albanians, 
who have not abandoned the cross for the crescent, admitted 
to equal privileges. There are still many of the latter class, 
as one of the best authorities on this subject * gives it as his 
opinion, that only one half of the Albanian nation has re- 
linquished their fiilelity. Christiuiiity seems, however, never 
to have taken a very firm hold on this race, which is morally 
and intellectually, if not in strength and physical courage, 
greatly inferior to the Greeks. Tlieir interests dictated their 
apostasy ; and however unworthy the motive may be, a simi- 
lar agency may lead back these lost sheep to the fold. The 
very readiness which many of them shewed to adopt Islamism, 
is an earnest of their easy recantation and return ; and, were 
the allurements of military advancement t^ be equally the 
right of every distinguished soldier, whether Moslem or 
Giaour, the Mahometan Albanians would probably again be- 
come Christians. This would most likely be the first effect — 
and it is no paltry or insignificant one — of the emancipation 
of the latter in Turkey, and of the establishment of a com- 
plete system of general and mutual religious tolerance, pro- 
vided always that it is enforced, and does not remain a mere 
project on paper, unseen and unfelt in real life. A radical 
change in this, as well as in their social and political circum- 
stances, would certainly afford tranquillity to these restless 
and rapacious tribes, which, in their present state, are con- 
stantly at war among themselves. 

An incident occurre<l about two months ago, which illus- 
trates the a<:tual condition of society in Epirus, while it is 
also highly characteristic of the primitive and patriarchal 
manners of the Albanians. A feud had existed for some time 
between two villages of the Tsami and Liapi tribes, and 
various acts of reciprocal vexation had kept it alive, without 
its having exploded, until now, in open hostilities and blood- 
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shed. TheRe were produced on this occasion by the following 
circumstance. A Tsami shepherd, being alone on the hill, 
was overpowered hy a party of Liapides, and his flock of sheep 
wasdrivenbythelatter to the wild mountains of the Chimara. 
A detachment belonging to the village of the Taami was 
bold enough to enter this rugged and hostile country in 
search of the stolen aheep, or of revenge. They met a num- 
ber of Liapis, inhabitants of the obnoxious village ; the sheep 
were demanded and refused, a volley of abuse ensued OD 
both sides, and the signal for action was given. The m*- i 
Dffiuvres consisted for some time in their favourite niodn of 1 
fighting, which resembles the service of riflemen ; they fired 
at each other from a considerable distance, and sheltered by 
trees and rocks. But emissaries had been dispatehed, at the 
commencement of the fight, for succour by both contending 
parties, and in a few hours hundreds were engaged, Xot | 
many, however, had been killed and wounded as yet, coi 
dering the mode of skirmishing which was going on, but in 
a short time they would have thrown down their long guns 
and used their pistols and yataghans. The Albanians are 
in the habit of rushing upon each other with loud shouts, 
when their fury is lashed into charging order by a few suc- 
cessful shots. On this occasion, before they had come to 
close quarters, several of the old men of the respective vil- 
lages had come to the spot, and one of the Liapi tribe, who 
was respected for his age and wisdom, called out that he de- 
manded a parley. It was immediately granted, and in a few 
minutes the scene was totally changed. Ten or a dozen of 
the patriarchs of both tribes were now seated on the ground, 
smoking their long pipes and discussing the terms of peace 
in the most solemn manner, while the palicara or fighting 
men Bt<iod around them, teaning on the muzzles of their guns, 
looking fierce at each other, and twisting their long musta- 
chioa. The killed and wounded of both parties, being but few 
in number, were already in the hands of the women, who are 
never far distant from a scene of conflict ; and, on comparing 
notes, it was founil that the respective tribes had suffered an 

Kual loss in this way. The old men oi l\\e Vsa-^Vife^ 'vJa.'ea^ 
dered an offer of restoring the stciVeu ftocV cS ^^e.'^,Nw*,. 
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the Tumi spokeamen demurred, od the pies of the proreritnl 
bad hiih of the former clan. Tber therrfore saked for host- 
sgea, or teearity in mone}'. None of the latter article wa* 
furthcoming, >o the Liapis offered an amonnt of solid silver 
equalling thirty okes, or nearly ainety pounds weight. This 
was accepted as a pledge, and the one tribe had soch a de- 
gree of confidence in the oath and honour of the other, that 
they agreed not only Vj leave their property in their hand?, 
but aliHi to disarni themselves by doing su, for the silver, 
which was rif much greater value than the sheep, consisted 
in the mouotingit of guns and pistuls, in cartoucfa boxes, and 
ill hilts of yataghans. The oaths were sworn, the silver was 
handed over, and the late combatants separated, amicably 
wishing ea*!b other lives of a thousand years. A few days 
later the nheep were found at sunrise quietly grazing near 
the Tsami village whence they had been stulen ; and the 
silver was immediately deposited in a ruined church half 
way on the roiid to the Liapi village. Thus terminated the 
fend for the present, although the feeling of hostility has 
very little abated, and will again burst forth iu the same 
way at the first opportunity. The Turkish government took 
no notice whatever of this affair. 

An often-quoted author* says of the Albanians, that " they 
are in the constant habit of either waning upon each other, 
or of hiring themselves to some powerful chieftain of Albania, 
orofscckingtheir fortunes as mercenary troops in other parts 
of tho onipiro. Although preserving a marked distinction from 
the Greeks, in form and physiognomy, having light eyes and 
high oheek-bunes, they resemble very much in character 
and manners, the natives of the more mountainous and inde- 
pendent districts of Greece. They possess, perhaps, more 
evenness of conduct, more prudence, more fidelity to their 
employers, and, at the same time, more selfishness, avidity. 
And avarice ; but there is found among them the same rigid 
observance of religious prejudices, the same superstitions, 
tlic same active, keen, and enterprising genius, the same 
hardy, patient, and laborious habits." This is certainly a por- 
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trait drawn from the life, and it is strikingly resembling, 
although there is one point which does not now appear to he 
an exact copy of the original, but the lapse of years since the 
picture was painted may account for the discrepancy. The 
valuable work,* from which tlie extract ia taken, was pub- 
lished more than thirty years ago, and then the Albanian 
may have been more wedded to " religious prfjudices and 
superstitions" than he is now. It is a sad state of society 
for the century in which it exists, and for the geographical 
position of the country, which ia so near the civilised nations 
of Europe. But even, bad as it ia, it fosters manyfine qualities 
in the Albanians, which are brought out by their adventurous 
life. For instance, they possess great presence of mind 
when exposed to danger, and in general they know not of 
ithe existence of such a feeling as the fear of death. They 

'e strong and fine-looking men, with the exception of 
■Iiiapi tribe, and bear in their gait and carriage a conscious"] 
ness of physical power and determined courage. A welt 
known traveller* says, when landing in Epirus, "the Alba— 
nia peasant or soldier, words which, in this country, seem to' 
be almost synonymous, is here seen in the compIetenesB of 
fais national character and costume. Generally masculine 
in bis person, having features which shew him not subdued 
int« the tameness of slavery, and with a singular statelinesB 
of his walk and carriage, the manner of hia ilreaa adda to 
these peculiarities, and renders the whole figure more striking 
and picturesque than any other with which I am acquainted.'' 
They are devoted and obedient to their chiefs, whom they 
love, and follow from generation to generation. A species 
of hereditary and feudal aristocracy thus exists, and its 
power among themselves is unlimited. The title of these 
nobles is that of Bey, which originates with the Albanians. 
Many of this people know no language but their own ; and 
those who can speak Greek are easily recognised by their 
strong guttural accent. Their conduct to their women is one 
^■of the worst traits in tlioir eharactor : they marry, as they 
would buy a donkey, not to enjoy conjugal happiness, but to 
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have tlieir fire-wood carried home, and to have theii- proTisitmB 
conveyed to and from the nearest market. They are con- 
etantly to be seen on the road, riding the horae whose load 
has been transferred to the back of the master's wife ; and 
the puor creature, bent nearly donble as she ci-eepa slowly 
along, is perhaps knitting n stocking for her linsband all the 
time. This has been remarked by most of those who have 
visited the country; and one of tliem* thus describes the 
state of the Albanian women : " They are in general too 
poor to avail themselves of the license which their religion 
grants for polygamy, but are content with one wife, who is 
chosen like any other animal, more for a slave or drndge 
tha.n for a companion. They are by no means jealous of their 
women, nor do they confine them like the Turks and Greeks. 
The wretched creature of a wife, with one or two infants tied 
ia a bag behind her back, cultivates the ground, and attends 
to the household affairs by turns, whilst her lordly master 
ranges over the foi'est in search of game, guards the flocks, 
or watches heliind a rock with his fusil ready to aim at the 
unwary traveller. These women are in general hard-featured, 
with complexions rendered coarse by exposure to all vaneties 
of weather, and with persons attenuated by constant toil and 
scanty fare. In some districts they meet with better treat- 
ment, and are found ready to share the dangers of war with 
the men, as well as the labours of agriculture.''^ But the 
least expression of compassion from a stranger enrages them, 
fijT they consider their bondage honourable ; and the only dis- 
grace with them is to be without children, or to remain un- 
married. 

The Albanians are compared with the Highlanders of Scot- 
land, by a writer* well aiiquainted with their present state, 
and their character and habits, as well as their dress and 
appearance, cei-tainly bear a strong mutual resemblance. 
Active and daring, hardy and frugal, they may become the 
finest light infantry in the world ; and, in fact, the Turkish 
ranks are solely dependent upon them for tliat branch of their 
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army. They were first employed aa regular soldiers in the 
time of the Byzantine empire, when the bands of Arniatoli 
were formed ; and the Turks were wise enough to continue 
tbia system of militia, for the defence of the many defiles and 
mountain -passes of continental Greece. They had also the 
responsible pvotet-tion of all the roads, when brigandage was 
jrife ; and although the trayeilera in general suffered robbery 
pequally frequently, yet a strict superior officer could nia^e 
Vfhe system efficacious. A chief functionary under the Turks . 
wmmanded them, with the title of Dervendji Baahi, from the^ 
Persian word derbend, or pass : and it was this post whicbfl 
tommenced the extraordinary career of Ali Pasha of Jannina. ' 
He made the Armatoli so efficient as road-guarda, that high- 
pway robbery was effectually put a stop to. One of his expe- 
" dients to intimidate by example was to cut off the hands and i 
feet of all the brigands whom he captured, and to leave themj 
on the most frequented roads to die of hunger, and theM 
f -effects of their mutilation. So appalling an example did not, 
i it is said, require a very frequent repetition, for in a short 
me the roads became as secure to travellers as those of the 
bioBt civilised countries; and a man might have walked in 
Jerfect safety, with his purse in bis band, from one end of 
•. province to the other. The terror of All's name alone 
Blffas an invisible jEgia to protect him. J 

Besides the three great families of Turks, Greeks, and! 
PAlbanians, there are to be found, in the Greek provinces »f 1 
European Turkey, two other tribes, equally distinct froml 
these and from eacli other, though infinitely less numerous. I 
These are the Bulgarians and the Vlachs. 1 

L The Bulgarians are a race of Sclavonian origin, and are 
Ihinpposed by some to have been a tribe of the Huns. Their 
.'physical appearance is totally different from that of the Greeks _ 
and Albanians. More powerful in form, they are of a heavyd 
build, while their features are coarser, and devoid of the. I 
I acute and intelligent expression whicJi is so remarkable in I 
■Sie Greek and even in the Albanian physiognomy. The Bui- I 
Kgarians are brave but ciiiel, strong workmen, but brutal in I 
Mbcir habits and manners ; and the best and most advantA- 1 
neons of their characteristics ia their aptness for country I 
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labour. Tbey are, in fact, the best agriculturists of Europe! 
Turkey : diligent huabandmeu, they have consequently spread 
their colunies partly over Thrace, and partially even in Ma- 
cedonia ; although in the middle ages they had extended 
them over the greatest part of what is called now European 
Turkey. 

The Bulgarians crossed the Danube before the reign of 
Justinian, and kept constantly pouring down from the vast 
plains of Poland, Lithuania, and Russia, during the sixth 
century ; and they continued gradually gaining ground in the 
fine coimtries of Macedonia and lllyria, until the fall of the 
Byzantine empire. Their relations with the emperors were 
those of peace, when it was purchased by the latter, or of 
hostilities generally successful on their part ; and they con- 
sequently overran a large part of the empire.* Tbey made 
a permanent alliance in the year 360, with Michael the Third, 
which stipulated, by treaty, their conversion to Christianity ; 
and, on the other hand, the grant to tbem of a tract of hilly 
country around Mount Rhodope, to which they gave the 
name of Zagora, still extant. In the tenth century tbey are 
said by the Emperor Constantine Porphyrogeunctus to have 
occupied evtn the Peloponnesus, and he dates their possession 
of it from the time of the Emperor Coustantine Copronymus, 
in the eighth centuryt- The epitomiser of Strabo, who 
wrote in the time of Basil Bulgaroctonus, that is about the 
year 1000, goes further, and gives the whole of Greece to the 
Bulgarians, «hom he calls Scythian Sclavoniana. They esta- 
blished their capital at Achris or Achrida, the ancient Lycb- 
rides, and, their chief, by name Peter, was dignified with the 
title of King by the Emperor Romanus, who gave him also his 
grandaughter in marriage. When this town was destroyed 
by ]iasil the Second at the opening of the eleventh century, 
a treasure was found by him there, amounting to the weight 
of ten thousand pounds in gold. The Bulgarians had driven 
the Albanians hack to the more mountainous tracts of conntiy. 
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but the destruction of tlieir capita! Acliris enabled the latter I 

to gain head again, and it is tlien that they first appear on 1 

the page of history as acting a, conspicuous part. Tlie Bui- I 

garians however recovered their power before anotiier century J 

had elapsed, and they extended to the southernmost parts of I 

Epirus ; Cedrenus records, in confirmation of this, t!iat they I 

had eyeo taken poBsesaion of Nieopoiis.* They fonned an I 

alliance with the Blacks in the year 1186, and rebelled to- I 

gether against the Greek empire ; they succeeded in found- i 

ing another kinfrdum, of which Tumovo was the capital.^ I 

The Bulgarians have fallen very much in power, although 1 

they have not become incorporated with any of the other I 

portions of the population of European Turkey. They still I 

remain a distinct people, and they occupy different parts of I 

Macedonia, Illyria, and even Thoasaly, where they devote I 

themselves solely to agriculture. Many places which were 1 

formerly possessed by them, have fallen to the share of the I 

Greeks and Albanians ; and the Bulgarians have left traces I 

of their occupation, in the names of these towns, by adding I 
the Slavonian terminations ovo, avo, ixta, ilia or ilzi. 

Their language is a corrupt Sclavonian dialect, and their 
religion is that of the Eastern Christian Church, although 
some of them have espoused the Mahometan faith. Rude 

and ignorant, they still seem to retain the same habits which . 

they possessed before their descent from the forests of I 

Russia and Poland; and, with their kinsmen the ServianSj J 

Bosniacs, and Croatians, they form a family, totally distinct I 

from the Greeks and Albanians. I 

The Blacks are chiefly migratory shepherds originally from I 

Wallachia, but now to be found all over Turkey in Europe, I 

and even in free Greece. They possess large flocks, which I 

they move from the bills to the plains, and vice versa, a-ccoi-d- J 

ing to the season ; living on the produce of these, they at- I 

tempt no species of agriculture or settlement, in general. I 

They still hold, however, several towns and villages, which I 

were taken by them in their first incursions. Well armed j 

and courageous, they are ready to protect their lives and I 
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property, but it is rare that they act on the offeuwre «Ph^ 
come Klephti. Tbo celebrated Catz Antoni was an exception 
however to this atatement; and the Greek revolution also 
roused them to take a part in it. The Blacks of the towns 
are good artisaii», anil the best goldsmiths are of this tribe ; 
they make the silver yataghan hilts and mounting of fire-arms, 
which the Greeks and Albanians are so fond of investing 
their money in ; and the rongh cloaks, called cappa or ca- 
potes, are made by them, forming an article of extensive 
manufacture and exportation- 

The Wallacbians of Greece or Blacks are first mentioned 
in liistory about the eleventh and twelfth centuries ; they 
are noticed by the travelling Jew, Benjamin of Tudela, by 
Anna Comnena*, and by Nieetast in the thirteenth centnry; 
and the latter author states, that their settlements were on 
Mont HaemusJ. Towards the end of the twelfth centoiy, 
vrhen tliey joined the Bulgarians in their revolt against the 
weak Emperor Isaac Angelua, they contributed so greatly 
to the foundation of the second Bulgarian kingdom, that 
two of their own chiefs, Peter and Asan, were the first of 
its kings. In the year 1205, under their third king, John, 
they were instrumental in an eminent degree towards the 
gaining of the great battle of Adrianoplo by the total defeat 
of the Franks, which led to the dethronement of Baldwin, 
Emperor of Byzantium, and his subsequent death in captivity, 
When their power was greatest, in the end of the twelfth 
century, a part of the province of Macedonia^ with several 
forts, was successfully held by Chrysus, one of their chiefs, 
against the utmost endeavours of the Emperor Alexius 
Angelus to take them, g Anna Comnene next represents 
them as being, in her time, exactly as they are now, a wander- 
ing hardy race of shepherds. || Nicetas calls them cruel, and 
relates the havoc which they made in Thrace during the 
reigns of the Emperors Andronicus Comnenus, Isaac Angelus, 
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Alexias Angelus, and Baldwin. He says that they had not 
yet been converted to Christianity,* and this liistorian wrote | 
about the year 1200. But the Blacko- Bulgarian kingdom 
was for a time attached to the See of Rome by Pope Iniioceni i 
the Third, therefore their conversion nrnst he ascribed to aome 
date in that interval. The correspondence on this subject 
with the Archbishop of Zagorei, alludes to the Italian ongio 
of the Blackef, and, it aeema to have been admitted by all 
the Byzantine historians, that they were the remains of the 
Roman Colonies, planted by Trajan in Dacia and Moesia> 
Chalcocondylas notices the Blacks, in the fifteenth century, as 
extending from Dacia to Mount Pindus ;i and their princi- 
pal town in the present day is Metzovo, situated on that great | 
mountain range. 

These are nearly all the data, which have been banded 
down, with regard to this people, which still exists in the 
identical state described by the writers of the Lower Empire. 
Their language appears not to be a Sclavonian dialect, aa 
some have said, but it contains so many wordaof Latin deriva- 
tion that a western origin must be assigned to it, in prefer- 
ence to a northern one. It is a singular fiict, that the Blacks 
call themselves in their own patois, Romans. Their total 
number in the provinces of European Turkey is supposed 
to exceed half a million ; and. during the Greek revolution, 
theyfurnished at least ten thousand armedmenunderZougas. 
This leader was formerly the protopaliear, or lieutenant, of 
their famous chief Ciitz Antoni, who was put to death in the 
most cruel manner by Ali Pasha for numberless acts of bri- 
gandage. Zougas and his Blacks were the executioners of 
the unfortunate Gardikiotes, whom Ali immolated to his thirst 
for revenge. 

Some inhabitants of this ill-fated town had outraged the 
mother and sister of the " Albanian Leopard," about forty 
years before. On her death-bed, the old woman obliged her 
two children to swear that they would inflict a bloody ven- 
geance for her insulted honour ; and Ali kept his vow. The 



i. p,337. 



328 Henry Skene, Esq., on the Albaniana. ^^^| 

whole population of the place was drawn bv him into an affll- 
buseade, where seven hundred and thirty of them were mas- 
sacred, and the rest, who had settled or were bora at Gardiki 
after tlie insult, were sent to Prevesa to be embarked as 
slaves. Ali was stirred on by the malignant vindictiveness 
of his sister, who left him neither rest nor quiet until the 
bloody deed was done. She herself perpetrated the most 
nnheard-of cruelties on the persons of the women of Gardiki, 
and she had a matress made of the hair of her victims, on 
which she slept ever after. Many of the inhabitants who 
had been inveigled into the town of Jannina under various 
pretences, were seized and thrown into the lake on the same 
day ; and the place where the others were murdered was 
built up, when they were all dead, and the bodies were left 
unburied. Ali had a stone tablet placed over the principal 
entrance, now closed for ever, with an inscription in Modem 
Greek, recording the facts, and containing the words, " Thus 
perish all the enemies of Ali." He fired the first shot him- 
self, as be sat in his carriage at the gate. Several of the 
principal Gardikiotes having been absent at the time of these 
events, he found means of laying hold of them subsequently, 
when be put them to death, and sent their bodies to rot in 
the same court yard with those of their countrymen. The 
destruction of Gardiki, a town of sis thousand inhabitants, 
which was condemned never to be occupied again, took place 
in the year 1812 ; and it was a monument of private ven- 
geance, unparalleled in history, ancient or modern. 

The Ghegh and Mirdite Albanians were intended to have 
been the executioners, but they obstinately and nobly refused ; 
the Blacks were then called upon to fire, and Zougas having 
been but lately pardoned, with hia followers, for previous 
misdeeds as Klephti, he thought that it would be unsafe to 
decline. The usual beadsmen in European Turkey are chosen 
from among Gipsies, who possess skill in this, as well as 
many other professions of doubtful respectability. 

There are a great many Gipsies in these provinces, where 
they are called Tshingaries, probably a corruption of the 
Italian word Zingari. Se\era\ \\\Va.^eR qti the coast between 
Alessio and Durazzo, are VTiVa\)\\ei e-s-cVvvw-NA-j "^i-ij "(^itwb 
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strangerH ; and in the large towns, they are also to be found 
in considerable numbers. They do not mix, however, with 
the Greet and Albanian inhabitants, but they establish them- 
selves in the auburba. The town, in which they are most 
numerous is Jannina, where there are at least two thousand 
J of them, and Fremiti is also one of their favourite resorts. . 
Besides that of public executioners, they exercise the trade | 
9^f blacksmiths and tinkers, and they also tell fortunes here, 1 

1 the other countries of Europe. Constantly on the wing 
they wander from town to town, and even their settlements 
B often handed over to new comers of tiie same race. They 
are easily recognized by their swarthy colour and filthy i 
habits ; and, despised and maltreated by all classes, more ] 
than in other countries, it is only surprising, that they are I 
to be found in such numbers in Turkey. I 

There are also a great many Jews in Macedonia, Thessaly, I 
and Epirus, but more especially in the capital of the former . 
province, where there is a large community of them of 
Spanish descent. They are to be found however wherever 
there is a possibility of gaining money, and the small courts 
of the Pashas offer peculiar facilities to them, from the mo- 
netary transactions which are imperative in a country with- 
out a paper currency. One classic publication on the subject 
of Turkey* gives them perhaps more than was their due by J 
saying, that " every Pasha has his Jew, who is bis Iwmme I 
£ affaires ; he is let into all his secrets, and does all his I 
business. They are the physicians, the stewards, and the in- I 
terpreters of all the great men.'' They are to be found how- I 
ever in great numbers, and everywhere they seem to earn I 
their bread, while some enrich themselves. I 

Such is the motley population of European Turkey, and I 
such the elements of the future destinies of these provinces. I 
That they may be happy, it will only require the care and con- I 
sideration of statesmen, enlightened by the laudable wish to I 

t improve them, while certain misery, such as they now endure, I 
fud possibly violent convulsions in their political state, await I 
tjhem, if matters are allowed to remain as thev are. J 



» LaJy JW. W. Moutngue'B Works, ■iQ\. vi., v- ^1*- 



( 



) 



Oh the Early HUlory of the Air-Pump in Ent/land. By 
Gbokgb Wilsok, MJ)., F.R-S.E., Lecturer on Chemistrj, 
Edinburgh. Communicated by the Author,* 

In the course of a recent perasal of some of the works of 
the Honourable Robert Boyle, I have had oecaaion to study 
with some attention, the treatises in which he describes the 
air-pumps which were first employed in England, and the steps 
hy which they were improved. I have been led in conse- 
quence to notice, that, in the handa of recent writers, the 
whole history of the English air-pump has been allowed to fall 
into great confusion, so that the steps by which the instru- 
ment was improved, the periods at which those improve- 
ments were made, and the parties by whom they were effect- 
ed, are all more or leas confounded with each other or mis- 
stated. The authors of those errors, moreover, are parties 
justly held in the highest esteem among men of science, as 
the late Professor Robison, Dp Thomas Young, and Pro- 
fessor Baden Powell. They have been implicitly followed, 
as might be expected, by writers of less note, and errors 
have been multiplied, as the erroneous account has been 
repeated, till the evil has reached a climax in the History of 
the Royal Society, quite recently published by Mr Weld. 
It is stated in that work, that the Society possesses Boyle's 
original air-pump, whilst the instrument referred to as such 
is totally unlike the air-pumps described and figured by 
Boyle, — is, on the lowest computation, twenty years more 
recent, as regards the date of its construction, than it is 
affirmed to be ; and probably does not so much as belong to 
Boyle's centui'y. 

Whilst grave mistakes, in reference to the history of the 
air-pump, have thus been committed by eminent authorities, 
and those mistakes are justified by reference to an existing 
instrument, whicli, if it were what it professes to be, would 
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fully authciitioati.' them ; on the other hand, I do not know I 
any work which gives an accurate account of the early his- ■ 
tory of the English air-pump ; yet the records of the latter I 
are certainly not inferior in interest to those of the early m 
German air-pump, and would form a larger and more im- I 
portant chapter in a genera! history of the invention and its m 
application. I have Uiought it, accordingly, desirable to en- fl 
deavour briefly to correct some of the errors into which the H 
historians of the English air-pump have fallen. 1 

It is in connection with the double -barrelled air-pnmp 
that the accepted history of the instrument is chiefly erro- 
neona ; but the mistakes made, in reference to the more . 
complex engine, have ultimately involved in confusion even ■ 
the authentic records of the steps by which the earlier single- H 
barrelled air-pump was improved. It is impossible, accord- fl 
ingly, to avoid tracing, step by step, the alterations by which I 
the instrument was early brought to a state of no inconsider- I 
able perfection. Those at^'ps, however, were few ; not more, M 
indeed, than three, or at most four. It will conduce to per- I 
spicuity, to state at once dogmatically what those successive ■ 
improvements were, and when they were made. ■ 

The history, then, of the English air-pump admits of a fl 
simple and natural division into four stages, three of which H 
belong to the seventeenth century, and the fourth to the fl 
eighteenth. They are as follow, the dates, as given in the fl 
original authorities, being according to the old style. fl 

1659, The construction of a pneumatical engine, consist-- fl 
ing of a single-barrelled pump, with a solid piston moved by ■ 
a rack and pinion, and a globular glass receiver directly m 
communicating with the cylinder, which had an aperture in it, I 
closed and opened by a plug moved by the hand, and playing fl 
the part of a valve. 1 

1667- The separation of the glass receiver from the 
cylinder, and introduction of the air-pump plate, on which 
bell-jars could be placed and used as receivers. The pump 
was still single -barrel led, and wrought by a rack and pinion, m 
but with an aperture in tlie piston, instead of in the cylinder, ■ 
. furnished with a moveable stopper, ' 

m 1676. The inti-oduction of a dou\>\^:-W■cte\ifti\lV^■o-^\;^'«l1-''S»■ 
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self-acting valves in the cylindcra and pistons, and with 
piston- rods suspended at opposite ends of a cord passing over 
a pulley. 

1704. The combination of the rack and pinion of the first 
and second air-pumps, with the two barrels, twin-pistona, 
and self-acting valves of the third. 

I proceed to justify those dates and descriptions, and to 
consider the authors of the several improvements. As it 
elucidates the subject under discussion, it is desirable to 
notice, that Otto von Guericke devised his machine, the 
earliest of all air-pimipa, in 1654. The fame of his experi- 
ments soon reached England, and interested no one there 
BO much as Boyle. He had been meditating, like Guericke, 
on Torricelli's results, and was considering how a vacuum 
might be best praduced on the large scale, when he learned 
that he had been anticipated. He would likely have suc- 
ceeded in his schemes ; and the probability of this, along 
with the certainty that Boyle bad endeavoured to construct 
an air-pump before 1669, has led Professor Robison, in his 
article on Pneumatics, in the Encyclopcedia Britannica, to 
claim for Boyle the merit of being an independent, though 
not the first inventor of the air-pump. " Boyle," he says, 
" invented his air-pump, and was not indebted for it to 
Schottus's account of Otto Gnericke's, published in the Me- 
ckanica Hydraulo-Pneumaiica of Schottus in 1657, as he 
asserts, Technica Curiosa."* This is certainly compliment- 
ing Boyle at Guericke's expense, in an uncalled-for way. 
The former, who was eminently free from envy, meanness, 
or jealousy, explicitly declai-es, in the account of his own 
first pneumatical engine, that he did not set about the con- 
struction of an air-pump till he had heard of Guericke's 
" way of emptying glass vessels by sucking out the air at the 
mouth of the vessel. "'t' 

Encouraged by the report of Guericke's success, Boyle 
called in the assistance of Greatrex, a well-known London 
instrument-maker of the time, whose name frequently occurs 
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in Pepy'B Diary." Between them, however, thej' could not 
succeed in faabioning a serviceable inacliine, and Boyle had 
recourse, some time in the year 1658 (O.S.), to the celebrated 
Robert Hooke, then a youth of some three-and- twenty, but 
already remarkable for hia great mechanical genius. No 
drawing of Greatrex's contrivance has come down to us, but 
Hooke, who had seen it, i^ays in his cutting way, that it " was 
too grass to perform any great matter." 

Greatrex's contrivance having been thrown aside, Hooke 
constructed for Boyle the air-pump, with which bis first Heriea 
of pneumatic researuhes was made. It appears to have been 
commenced in 1658, and finished early in 1659. Boyle's ac- 
count of it is contained in his treatise entitled " New Expe- 
riments Phyaico-Mechanical, touching the Spring and Weight 
of the Air, and its etFecta ; made for the moat part in a new 
Pneumatical Engine ; written, by way of letter, to the Right 
Honourable Charles Lord Viscount of Dungarvan, eldest son 
of the Earl of Corke." The date of this letter, which, when 
published in 1660, formed a volume, ia 1659, whii'h may be 
considered as the certain date of the first English air-pump. 
The merit of uoustructing it should seem to be almost entirely 
Hooke's. Boyle at least claims very little for himself In 
the introduction to his ti'eatise, he mentions that he put both 
Mr G. (Greatrex) and R. Hooke to contrive an air-pump 
> which should be more manageable than the German one, and 
' free from \ia defects ; and then adds, " After an unsuccessful 
trial or two of ways proposed by others, the last-named per- 
son (Hooke) fitted me with a pump anon to be described. "f 
In a manuscript published by Waller, after Hooke's death, 
the latter says, " In 1668 or 9 I contrived and perfected the 
' air-pump for Mr Boyle. "J Boyle, however, had certainly 

* Be waa a man of note in his day, but baa bis unrue spelled iu bo many 
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some share in devising the pneu- Fig. J. 

matical engine. I shall call it, there- 
fore, Hooke and Boyle's air-pump, 
giving the former the priority as 
the chief contriver. It consiated, aa 
Boyle said, of two principal parts, 
" a glass vessel and a pump to draw 
the air out of it," Fig. 1, copied 
from the engraving in Bireh's Boyle, 
vol. i., last page, illustrates its ap- 
pearance andconstruction. Thepump 
A, had a single brass barrel about 14 
inches in length and 3 inches in in- 
ternal diameter. It is represented 
apart in fig- 2, which is lettered 
to correspond with tig. 1. It stood 
upon a strong wooden tripod, with 
its mouth turned downwards. The 
piston or sucker C was solid. The 
shank or piston-rod had teeth cut in 
it, so as to form a rack ; and was 
moved by a toothed wheel or pinion E 
working into the rack, and turned by 
a handle F, as in the air-pumps of the 
present day. A hole was bored in the 
side of the upper end of the cylinder, 
provided with a plug G, which could 
be drawn out or pushed in by the 
hand. This was the only valve in the 
engine. The object of the inversion 
of the cylinder was to allow the glo- 
bular or pear-shaped glass-receiver, 
H, from which it emptied the air, to 
be placed in a vertical position above 
the pump. The receiver had a large 
opening in the top for inserting ob- 
jects into it. This opening could be 
narrowed by a tight-fitting brass ring 
/, ill the centre of which waa an a^er- 
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ture provided with a brass stopper K, to close it. The receiver I 
terminated below in a narrow neck, cemented into a brass I 
Btopcock L, which was ground to fit an opening in the upper j 
end of the cylinder, near to the stoppered valve G. 

The figure represents the arrangement of parts, when th«"| 
pump had completed one exhaustion. The valve of the cylin- I 
derGisshut, the stopcockLof the receiver open. L was then I 
Bhut, G opened, and the piston driven home. The valve wait I 
then closed, the stopcock again opened, and the piston drawn I 
down ; and so on a<l infinitum. By reversing the order in which I 
tie valve and stopcock were closed and opened, the pump could i J 
be made to condense instead of i-orefying the air of the re- I 
ceiver. Tlie valve for that purpose was opened, whilst the I 
Btopcock was shut, and the piston drawn down, so as to allow 1 
the cylinder to be filled with atmospheric air. The valve waa'l 
then shut, the stopcock opened, and the piston as it ascended | 
condensed the air into the receiver. 

The pump must have been wrought very slowly. Ther* J 
was a Btopcock to turn, and a plug to pull out or to push in,! 
at each stroke of the piston. There were many apertnrerf' 
which could not be kept air-tight ; and the cylinder was small 
for the size of the globe it exhausted. The capacity of the 
cylinder was about 126 cubic inches, whilst that of the re- 
ceiver was 60 wine pints (old measure), or about 1732 cubic 
inches. It is not surprising, therefore, that Boyle should 
liave had to confess that his air-pump produced a vacuum 
slowly, that the vacuum was imperfect, and could not be 
preserved. 

The moat important points to be noticed about this earliest 
English air-pump are, that it was provided with one barrel ; 
and that, unlike any later air-pump, tlie cylinder and receiver 
were directly connected. It appears to have been partly in 
allusion to the latter peculiarity that Boyle named his in- 
strument, a point of some interest in the present discussion. 
»Once he refers to Guericke's instrument as " the wiod-pump, 
as somebody," he says, " not improperly calls it." Some- 
times, but rarely, he uses the terms " pneumatic pump," and 
" air-pump ;" bat the title he preferred for his own instrttiaettt 
was that of "Pneumatical Engme." Oftieta t'^'iftL X'v. "^"a 
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"Rarefying Engine," and " Bo vie' 8 Cylinder;" and it was 
known over Europe as Slachina Bvyliano, Boyle'a Machine. 
Pneiimatical Engine was a well-chosen name. The inBtniment 
was something more than a rarefying machine, or vacuum pro- 
ducer. It could be used to condense air into the receiver, as 
well a» to withdraw air from it, as Boyle shewed. Vapours and 
gases could also be introduced into the globe. It was thus an 
air, gas, or pneumatical engine. At the present day it would ; 
be considered an awkwardly-contrived, ill-proportioned, and ! 
imperfect instrument. It taught Boyle, however, and his 
contemporaries bo much, achieved such wonders, was so difii- 
cult of construction, and so costly, that he called it the Great | 
Pneumatical Engine. He did not retain it long in his pos- ; 
session. With a rare and noble liberality, he presented it to | 
the Royal Society in 1661,* so that bis poorer scientific I 
brethren, who could not afford so expensive a piece of appa- i 
ratus, might prosecute pneumatics at his cost, and multiply I 

experiments with the great engine. 

For six or seven years, accordingly, Boyle turned aside 
from pneumatic research, and no one took his place, at least 
in Great Britain- Finding, in consequence, that few new 
experiments had been made in many years, he resumed his in- 
quiries into the pi-operties of the air,and hegan by constructing 
a new air-pump. His acconntof this, which he distinguished 
as his " second engine," and of the experiments which he 
made with it, was first published in the shape of a letter to i 
his nephew, Lord Dungarvan, entitled "A continuation of New 
Experiments Physico- Mechanical, touching the Spring and 
Weight of the Air, &c. &c. ; Oxford, 1669." The letter is " 
dated (March 24) 1667, which we may consider the year in 
which the second English air-pump was constructed, though 
it may have been finished in the preceding year. 1 

Various considerations " invited me," says Boyle, " to 
make some alterations on the structure, some of them sug- 
gested by others, (especially by the ingenious Mr Hooke), , 
and some of them that I added myself, as finding that witli- 

Wild Jtttttss that this gift was mmle in 1602 (/fiilorj of Royal Sotieiy, vol. i^ 
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oat them, I could not do my work." I have called the second , 
engine, accordingly, Boyle and Hooke's Air-pump. 
The second pneumatical engine, i-epresented in fig, i 




I from Boyle's ti-act, mentioned* above, did not resemblethe 
first in appearance, but, like it, had a single brass bajrel A, 
This stood with its mouth upwards, in a large wooden box or 
trough, B, filled with water, which rose above the mouth of 
the cylinder, so that the latter was entirely under water. The 
object of this arrangement was to keep the leather of the 
sucker or piston always wet, and, therefore, " turgid and 
plump," so as to move air-tight in the barrel. The latter had 
no valve in it. The piston 0, which was moved by a rack 
D.and pinion E, had an aperture F, passing vertically through 
it, which was closed and opened alternately by thrusting 

J in and pulling out a long stick G, ma.ua,^<ii.V3 'Oftfc VhsbSi. 

^of the operator. But the great pec\i\\&i:\^.^ vft. Vfe.^ ew^wt "*'*=. 
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that the receiTer was not directly attached to the pump. A 
tube H, provided with a stopcocky I, passed from the upper 
part of the side of the cylinder, through the water-trough, in 
a horizontal direction, along a wooden board K» covered by a 
thick iron plate, and was then bent up so as barely to project 
through the iron. The receiver was no longer a globe or 
pear-shaped vessel, but a bell-shaped hollow glass jar, L, 
which was turned with its mouth downwards, like an inverted 
drinking-glass, and, to use Boyle's homely but expressive 
phrase, " whelmed on upon the plate well covered with ce- 
ment.''' This arrangement of an air-pump plate, and detached 
bell-jar receiver, I need scarcely say, has been retained in 
all later air-pumps. 

In the figure, the piston is represented as drawn up, lifting 
the water with it, and leaving a vacuum below. When the 
piston had risen above the cylinder end of the tube H, the 
stopcock I, was opened, and the air of the receiver allowed to 
expand into the cylinder. I was then shut, the stick G 
pulled out of the aperture F in the piston, and the latter 
pushed to the bottom of the barrel. The air in it bubbled 
up through F ; G was then reinserted into F, and so on as 
before. 

The second pneumatical engine probably worked as slowly 
as the first, for there was a valve to close or open with the 
hand, and a stopcock to turn at each stroke of the piston. 
The stopcock was liable, also, to be opened at the wrong 
stroke, and the receiver, instead of being emptied of air, was 
filled with water. Boyle amusingly notifies, that he had the 
edge of the iron plate turned up to prevent the water wet- 
ting the fioor. In spite of these defects and liabilities to 
mismanagement in working, the apertures admitting of leak- 
age were much fewer than in the first pneumatical engine, 
and the piston worked tight in the cylinder. Boyle relates 
in his fifteenth experiment with this machine, that he raised 
a column of water, in a tube arranged as the long gauge of 
the modem air-pump is, of more than thirty-three feet. This 
would still be considered an excellent result with all but the 
very best air-pumps.* 



* A Continuation of New Kxperiments, &c., p. 45 ; or, Birch't Boyle, vol. 
i7/., p. 207. 



t En-ila»d. 

Boyle publiBhed tbe account of the experiments he made 
with his Becond pneumatical engine, in 1669, and laid pneu- 
matics again almost entirely aside for seven or eight years. 
In 1676, liowever, he began to think of resuming the subject, 
and he was fixed in his resolution by a visit paid him by a very 
ingenious and inventive Frenchman. Denys-Papin, whose name 
^is still connected with one of his many devicf s, the Bone-di- 
iges(er, a peculiar higli-pi'essure steam-boiler, with which he 
Effected strange triumphs in cookery. He has a place, and a 
high one, long overlooked, among the inventors of the steam- 
tengine, and it will presently appear that he has a claim, lat- 
^ terly quite forgotten, to a high place among the inventors of 
the air-pump. 

Papin came to England in search of some situation which 
might iifFord scope for his mechanical genius- Boyle, who had 
since 1662 been deprived of the services of Hooke, whilst his 
indifferent health prevented him from experimenting much 
himself, availed himself of Papin's services, and tbe latter 
became his assistant, or rather coadjutor. A new series of 
pneumatic researches was undertaken ; and this was the more 
readily accomplished, that Papin had brought with him " a 
pneumatic pump of bis own, made by himself," and much su- 
perior in efficiency to either of Boyle's pneumatical engines. 
An engraving and minute description of Papin's air-pump 
are given in Boyle's tract entitled, " A Continuation of New 
Experiments Physico- Mechanical, touching the Spring and 
Weight of the Air, and their Effects. SecOHD Part." It 
is important to notice that the substance of this tract was 
first noted down in French by Papin, who performed moat of 
the experiments. It was then translated by Boyle, or under J 
his superintendence, into Latin, in which the treatise i 
first published. Afterwards this was translated, under thoT 
supervision of Boyle, into English, in which it Is reprinted in 
Birch's Boyle, vol. iv., p. 505. It must be regarded as a 
joint production of Papin and Boyle's ; for several of the ex- 
periments recorded in it, on '■ the preservation of fruits, and.J 
of flesh, in liquors," and " also about the coction of meat," 
" were propounded," Boyle tells us, " by Monsieur Papin, fopj 
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a particular end of his own,"'* bwt are, nevertheless, de- 
scribed, with few exceptions, as if a continuons portion of 
Boyle's special researches. 

I cannot give the original date of the Latin or English 
editions of the tract, but the experiments are all dated. The 
first bears date July 11, 1676, the last February 17, 1679. 
Papin's air-pump which he brought with him, is therefore, at 
least, as old as 1676, which may be considered the date of its 
introduction into England. Its great peculiarity, as contrast- 
ed with former air-pumpa, was, that it had two barrels. It 
was, according to Boyle, Papin's own contrivance. The for- 
mer, referring to the use he made of tlie latter's mechanical 
devices in prosecuting bis researches, says,—" Not a few of 
the mechanical instruments (especially the double pump and 
wind-gun), which sometimes were of necessary use to us in 
our work, are to be referred to his invention, who also made 
some of them, at least in part-, with his own hands. "^ 

Papin's air-pump was a curious machine. It is represented 
in fig, 4, taken from the plate in Birch's Boyle, vol. iv, (end 
of the volume), which represents only 
the working parts of the instrament, 
without the frame suppoi'ting them. 
It had two pumps standing side by 
side, with the mouths of the barrels 
A A, turned upwards. Each of the 
piston rods C C, terminated in, — as 
it is styled in the original, — a stirrup 
DD, attached to its upper end, and the 
stirrups were connected by a rope or 
cord E, which passed over a vertical 
grooved wheel or large pulley F. To 
work the machine, the exerciser of 
the pump, as he is called in the ori- t 
ginal account, put his feet into the 
stirrups, and holding on, as it should 
seem, by his hands, to the upper part 
of the frame-work of the air-pump, or 
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leaning against it (for the description ia not precise on tiiis 
particular), moved his feet alternately up and down, as a 
hand loom- we aver does, or a culprit on the tread-mill. The 
pistons or suckers GG had valves iprobably of bladder), 
opening upwards like that of an ordinary wat^-^pump, and 
similar valves were placed at the bottom of the cylinders, 
which were filled with water to a certain height, that the pis- 
tons might move air-tight in them. From the cylinders, tubes 
H H passed to a common canal I, terminating in the air-pump 
plate K, on which receivers L to be exhausted were laid, i 
as in Boyles second engine. ] 

Tlie advantages of Papin'a arrangement were very great. J 
When a single pump ia used it becomes increasingly difficultj 
as the exhaustion proceeds, to draw out the piston against 
the pressure of the external air, which comes towards the 
end to oppose an unresisted force equal to nearly fifteen 
pounds on each square inch, to the extrusioii of the piston. 
When the piston, on the other hand, is pushed home, it is 
driven into the barrel with the same force which resists its 
withdi'awal, and is liable to break the valves or injure the 
bottom of the cylinder. But if the piston-rods are balanoed 
against each other as they were in Papin's machines, so that 
the one ascends as the other descends, the evils described aro 
obviated. The reaistance which the air offers to the ascent 
of the one piston, is balanced, or nearly so, by the force with 
wliich it compels the other to descend, so that the two hang 
against each other almost in equitibrio. A very slight expen- 
ditui-e of force, accordingly, little more than is requisite to 
overcome the friction of the moving parts, suificea for the 
working of the pump, A double-barrelled air-pump not only 
exhausts twice as expeditiously as a single -barrel led one, but 
does double work for nearly the aame expenditure of force. 

It may almost bo regi-etted that Papin's and other similar 
two-barrelled pumpa, had not been designated by another 
name. The title given to them ia apt to convey the idea that 
they excel single-barrelled air-pumps, in the aame way that a 
double-barrelled gun does a a ingle- barrelled gun. In the latter 
case, however, I need not say, a double effect is gained only 
at the expense of a double expenditure \A iVrac a».i SviTct Ntt, 

VOL. XLVl. NO. XClt. — APRIL 1849. ''^ 
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loading, ramming, primine, and firing the two barrels, wbidi 
are independent in action though Iving side by side. In the 
air-pump, on the other hand, the working of the one piston 
renders more easy the working of the other, and diminishes 
the time requisite for the working of both. It is the connec- 
tion of the pistons, not the association of the barrels, that 
effects this result. It might have been well, therefore, if the 
instrument had been called, not the double-barrelled, but the 
twin-piston air-pnmp. 

It is not a little singalar that Papin's machine should have 
been overlooked by most later writers. I have not found it 
referred to in any recent English work of authority, although 
its curious stirrup arrangement, which has been employed in 
no English air-pump, might have been expected to direct at- 
tention towards it. Papin is mentioned incidentally by 
Nairne. as an improver of the air-pump.* Dr Hutton in his 
Mathematical Dictionnryt mentions Papin's two barrels and 
twin pistons, but not the stirrup arrangement. 

In Shaw's abridged Boyle, the whole machine is described 
and figured; hut Papin's name is not once mentioned, an 
omission which, at the present day, would be considered in- 
excusable in an editor or abridger. The double pump must 
pass with Shaw's readers for an invention of Boyle's, yet even 
the latter's great name has not kept the insti-ument in remem- 
brance, asignificantproof how little Boyle's works, even when 
abridged, are read by the very historians of his labours. 

Recent writers on Pneumatics having overlooked Papin's 
machine, whilst they universally acknowledge the importance 
of two barrels, with the pistons counterbalancing each other, 
have attributed this great improvement to Boyle, to Hooke, 
or to Hauksbee, an admirable observer, and very inge- 
nious mechanician, who flourished in the first decade of the 
eighteenth century. 

Professor Baden Powell, in hia interesting History of Na- 
tural Philosophy, p. 235, says : — " Boyle made the first im- 
provement, and reduced the air-pump to nearly its present 
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eon str action." So general a statement io a brief popular 
treatise, would not in itself, perhaps, call for criticism. It 
is quoted, however, with approbation, by Mr Weld, and has 
contributed, along with other things, to mislead bim into a 
curious error already referred to, which, if uncontradicted, will 
propagate a grave niistafee. The point of Professor Powell's 
statement, lies in the word "nearly." In my judgment, he 
uses it with much too great a latitude, as Mr Weld's inter- 
pretation of its significance shews. Boyle's two pneumatical 
engines, were single -barrelled, awkward in construction, and 
without self-acting or mechanical valves. They could not he 
wrought swiftly, and they produced only an imperfect vacuum. 
Eoyle himself ingenuously and ungrudgingly acknowledges 
that Guericke's pumps exhausted better than his. In com- 
pliment to his beautiful Pneumatic Researches, the whole of 
Kurope, designedly passing by the prior claims of tbe Burgo- 
master of Magdeburg, called the air-pump vacuum, Vacuum 
lioi/liaMum. Boyle accepted the name, not as a compli- 
ment, but as a designation of what he intended, when be 
used the word vacuum in his treatises. It referred to some- 
thing between an absolute plenum and an absolute vacuum. 
It approached to the latter, but fell short of it. It was not 
Nature's vacuum, the thing which she so much abhorred, but 
Boyle's vacuum, tbe best which the Honourable Robert Boyle 
could produce with his pneumatical engines. 

A merit which Boyle so modestly yet earnestly disclaims, 
no one else need assert for bim. His praise is not to have * 
constructed a perfect air- pump, or to have devised one 
rivalling in excellence the instruments of the present day, but 
to have made an admirable use of a very imperfect air-pump. 

The particular claim, then, set up for Boyle, that he de- 
vised the double air-pump, implied in the general claim, that 
he reduced the instrument nearly to its present construction, 
may be set aside without further notice. That merit is dis- 
claimed by himself, and ascribed by bim to Papin. Hooke 
and Haukahee are claimants against Papin, not against Boyle. 
Professor Robison ascribes the invention of the double pump 
apparently to both of the former, yet, after all, decidedly to i 
neither. In one place be states that Boyle " was now assisted ■\ 
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by Dr Hooke.'' " This person made a great improvement oft 
the air-pump, l)y applying two syringes," &c.* Professor 
Robison then goes on to describe an instrument identical 
with Papin'sin thearrangenient of its valves, and constmctfid 
on similar principles. Instead, however, of the stirrups con- 
nected by a cord passing over a pulley, the pistons are raised 
and depressed by a pinion or cogged wheel, working into 
racks cut on the piston-rods, as the single piston was moved 
in Boyle's pneumatical engines. No date is assigned to this 
alleged invention of Hooke's, nor does its deseriber quote or 
name any work in justification of his statement Professor 
Robison then describes Hanksbee's pump, which is almost 
identical with the instrument attributed to Hooke, except that 
it is provided with the former's well-known gauge, an appen- 
dage which measures, hut at the same time diminishes rather 
than increases the rarefying power of an air-pump. Throngh- 
out the remainder of his treatise Robison refers to Hooke and 
Hauksbee as if they had been independent inventors of the 
double pump, the priority, however, being given to Hooke ; 
yet, in concluding his historical sketch, the latter's name is 
omitted, and the author, as if he preferred Hauksbee's claim, 
says : " the double baiTel and gauge by Hauksbee were capi- 
tal improvements, and on principle. ''t 

Dr Thomas Young, generally so exact, is not more accu- 
rate than Professor Robison. " In the year 1658," says the 
firmer, " Hooke finished an air-pump for Boyle, in whose 
laboratory he was an assistant. . . ■ Hooke's air-pump 
had two barrels."! ^^ Young, a rare thing with him, gives 
no authority for his statement ; and he evidently supposes 
that the first English air-pump of 1658 was a donble-baiTclled 
one. I have already, however, pointed out sufficiently fully, 
that 1658 or 1659 is the date of Boyle's great pneumatiual 
engine, which Hooke constructed for him, a single- barrelled 
pump, with a globular receiver directly attached to it. 

Erroneous as Dr Young's statement certainly ii 



* Enc. lirit,, 7th VA., Art, PmumaiiM, p. 80. 

t Oi>. cit., (,.93. 
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rently derives the fullest confirmation from the announce me at 
made by Mr Weld in his " History of the Royal Society,"* 
that that body posaesses a double-barrelled air-pump, pre- 
sented to it by Boyle in 1662. This instrument is shewn to 
TiBitors, and can be seen at Somerset House. Its barrels 
are about fourteen or fifteen inches long, and tlie piaton-roda 
have racks working into an unusually large toothed wheel or 
pinion moved by a handle. The whole instrument resembles 
an air-pump of the present day. 

It should seem at first sight impossible to question evi- 
dence so demonstrative of the true date of the double pump, 
as that supplied by the existence, in the Koyal Society's col- 
lections, of an air-pump presented to it by Boyle, and pre- 
served since 1662 in its Museum. Mr Weld's statement, 
however, will not bear examination. He has himself, with- 
out intending it, supplied one of the means of disproving its 
accuracy. In the first volume of his History (p. 96) he quotes 
the following passage from the Journal Books of the Royal 
Society; — "January 2, 1C60-1. — The Society again met, 
when Lord Brouncker was desired to prosecute the experi- 
ments of the Rccoyling of Gunns, and to bring it in against 
the next meeting, atid Mr Boyle his Cylinder." 

In explanation of the last allusion, Mr Wetd furnishes a 
note, " This refers to his air-pump, which, according to 
Professor Powell, he reduced to nearly its pre.sent construc- 
tion. The reader will be interested to know, that the origi- 
nal air-pump alluded to above, and constructed by Boyle, was , 
presented to the Society by him in 1662, and still remains in 
their possession. It cov-nisls of two barrels." The text and 
the annotation plainly contradict each otlier. Had Mr Weld 
considered, he would have seen that an instrument empha- 
tically called a cylinder, because provided with one barrel, 
could not possibly be provided with two barrels. The air- 
pump the Royal Society now possesses is not, then, the one 
the Society requested Mr Boyle to bring to its meetings in 
1660. Neither is it the instrument which he formally pre- 
sented to the Society in 1661 or 1662 ; for he had not a 
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double air-pump in his posaession till 1676, when he made 
use of Papin'3. Mr Weld's date of 1662 can only apply to 
Boyle's pneumatical engine, completed in 1659. We have 
direct evidence, however, of the most weighty kind, to shew 
what the instrument really was which Boyle presented to the 
Royal Society. In his " Continuation of new experiments 
Phyaico- Mechanical, touching the Spring and Weight of the 
Air ; Oxford 1669," already referred to, as containing the 
description of hia second pneumatical engine, the following 
passage occurs : — " Being obliged to make some journeys and 
removes, which allowed me no opportunity to prosecute the 
experiments, I had made no very great progress in my de- 
sign before the convening of an illustrious assembly of vir- 
tuosi, which has iince made itself sufficiently known under 
the title of the Royal Society. And having then thought fit 
to make a present, to persons bo like to employ it well, of 
the great engine I had til! then made use of in the physico- 
mcchanical experiments about the air,"* &c. This decides 
both what the instrument was, and within certain limits the 
date of its being given to the Society.t It was the-first or 
great pneumatical engine of 1659, and was presented to the 
virtuosi before their incorporation as the Royal Society, 
which took place on the 15th of July 1662.J 

Further evidence is not required ; but it seems well to 
notice, since a claim is set up for Hooke, as having made a 
double-barrelled pump in 1660, or before 1662, that we have 
what amounts to a disclaimer of this from him. Waller, in 
his life of Hooke (p. iv.), after quoting a statement of the lat- 



Accorrting lo the ststenient of L)r BTrcb, ^i^e^laJ given (ffijwri; fl/ffiii/ai 
:eiy, vol, i., p. S3), tbc pneumatical engine wb9 prcBRiitEd to the Rayal Society 
-e than a. -jwi bEl'ore iu iutrarporatloQ, vb., in May 1661. Wold, in (he 
□Ote already quoted, refers to the gift as having been mfide in 16112. I know 
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cropanCB, however, ia immaterial to iny preaent purpose, as all parlies ngree in 
making 1663 thelateal poesible dal 
to the Royal Society. 
t Weld. vol. i., p. 121. 
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ter's, already given in reference to his share in constructing 
Boyle's first pump, adds : — " The draught of this air-pump 
and all its parts, as it was after published by Mr Boyle, I 
have now by me, designed by Mr Hooke ; and I have heard 
him say, he was then sent to London by Mr Boyle, to get the 
han'el [not barrels], and other parts for that engine, which 
could not be made at Oxford.'' 

In a curious way, also, we have the united testimony 
Boyle and Houke, as to the configuration and appearance 
the great engine. During Boyle's lifetime, he employed 
Faithorae to engrave his likeness.* The portrait is drawn 
in an oval or medallion, with pieces of apparatus grouped 
around it. The latter were designed by Hooke, and one of 
■the two most conspicuous instruments is the great pneuma- 
tical engine, with a bird in its globular receiver. This draw- 
ing is copied as a vignette on the title-page of each volume. 
of Birch's Boyle. Three letters from Hooke to Boyle, of 
date 1664, containing references to the portrait, and its ac- 
companiments, will be found in the Boyle Correspondence.t 

From all that has been said, it wilt appear, that the double- 
barrelled air-pump shewn to visitors at the Koyal Society's 
apartments, is as little Boyle's original air-pump, as the 
famous Diace of the Society is Cromwell's bauble. The wreck 
of the great pneumatical engine may still lurk in some garret 
or cellar of Somerset House. If so, it will be readily recog- 
nised by a reference to the original drawing, and should at 
once be transferred to a place of safety and honour. There 
JS too much reason, however, to fear, that the original air- 
;pamp, like the Dodo, has long been extinct. 

An omiuous announcement of Mr Weld's makes this too 
probable. In a comment on the state of the Royal Society's 
dmnseum or repository in 1767, he says ; — " There appear to 
^n a great number of models of machines and curious 
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inatruinentR, and it is a matter of regret that these have Dot 
been preserved intact, aa they would now form a collection of 
undoulited interest."* From this statement it is plain that 
we may fear the worst. None, however, of the present cura- 
tors, or mcmhers of the Royal Society, nor their predecessors, 
for more, probably, than a century, are responsible for the 
disappearance of Boyle's air-pump, if in truth it is lost. Nor 
would it be fair, when all things are considered, to blame 
Boyle's contemporaries, or immediate successors, or to ac- 
cuse them of indifference or neglect. 

The instrument was presented to them, not as a curiosity 
or relic, but as a machine to be freely used for the perform- 
ance of experimenta. The following extracts, made verbatim 
from the first volume of Birch's History of the Royal Society, 
will prove how highly it was prized by the members. The 
earlier references shew the interest taken in the air pump 
before it came into the Society's posseasion. 

legy January 2. Mr Boyle was likewise requested to bring 
in hia cylinder, and to shew, at his best convenience, 
his experiment of the air (p. 8). 
February 13(fi. The Danish Ambassador visited the So- 
ciety, being introduced by Mr Evelyn, and was enter- 
tained with experiments on Mr Boyle's air-pump, &c. 
(p. 16). 
1661. March 18(A. Mr Boyle was requested to remember bis 
experiment of the air (p. 19). 
March 27th. Mr Boyle was desired to hasten his intended 

alteration of his air-pump (ibid.). 
May I5th. Mr Boyle presented the Society with his en- 
1 gine (p. 23). 
1662' January 29th. The Genoese Ambassador gave the So- 
ciety a visit, and was entei-tained with the sight of Mr 
Boyle'a air-pump (p. 75). 
February 12M. Dr Wren proposed to try a watch in Mr 

Boyle's engine (p. 76). 
April 3i)th. The experiments, agreed on for the next 
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meeting, were the exercise of Mr Bovle"s engine 

(p. 82). 
Mai/ 1th. Mr Boyle's engine was exercised on the arms 

of several of the members of the Society, who found, 

that the air being pumped out, their arms wore drawn 

into the receiver (ibid.). 
IQG^.Juli/ZQth. The operator was ordered to carry Mr Boyle'i 

engine to Mr Oldfield, in order to make the top of] 

the cylinder of it, and the sucker to meet togctbei 

(p. 102). 
1663. April Bth. The operator gave an account of a teni 

tried in the pneumatic engine, &c. &c. The tike e: 

periment was tried upon two young eels, but the; 

seemed not sensible of theexauction of the air (p. 216);'! 

Those are a few of the many references to the first Englislffl 
air-pump whicli occur in the early records of the Royal So- 
ciety. From them, it will appear, that the great pneuraati- 
eal engine was employed by the members, till other and bet- 
ter air-pumps came into use, and were at their disposal. 

During Boyle's lifetime it would not be valued as a me- 
Unento or relic; and when we consider through how many 
Vicissitudes the Society has passed, bow often it has bad to 
shift its quarters, and how limited its means of accomraoda- 
tton were for a long period, we cannot much wonder if the 
;pneumatical engine was forgotteu at some of the Society's 
pemoTals, or deliberately abandoned to its fate. We may at 
least, with great reasonableness, assume, that its fragile glass 
receiver had been broken to pieces before the close of the 
seventeenth century. The sti'ange inverted cylinder, and 
awkward wooden tripod, which would then remain, would 
Dot readily be recognised, even by instrument- makers, as the 
[hausting apparatus of an air-pump. 

Only one, or, at moat, two engines like it, appear to have 
len constructed,* and these did not long remain in use, so 
lat very few, after the lapse of fifty years, would be fami- 
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liar with the appearance of the great poeumatical engine. 
After Hooke's death, in the beginning of last century, there 
was none living likely to have a special interest in its pre- 
servation. Some zealous curator, if it then existeil, would 
sweep it into a corner, or sweep it away as lumber. Mr 
Weld's original air-piimp results fi-om the combination of two 
quite unconnected facts ; the one, that Boyle gave the Royal 
Society an air-pump in 166 1 ; the other, that the Society now 
possesses an old air-pimip. That the latter is not the ori- 
ginal great pnoumatical engine does not admit of doubt. 
Boyle, moreover, ia not known to have presente<l more thaii 
one air-pump to the Royal Society. Unless, therefore, there 
is evidence of the most explicit kind to shew that the double- 
barrelled instrument was once the property of that philoso- 
pher, we must hold it as highly unlikely that it ever was in 
bis hands. It will presently appear, that it probably does 
not belong to his age, but is an air-pump of the eighteenth 
century. 

A few words will conclude the early history of the English 
air-pump. Fapin's double pumpdoesnot appear to have been 
direi'tly copied by English in s tr um en tr makers, so that its 
stirrup arrangement, in particular, was practically unknown. 
I have been unable to find any allusion by Hooke himself to 
bis having constructed a double-barrelled air-pump j nor has 
any reference been given by those who affirm that he did, to 
any existing instrument, or drawing, or account of it. It 
would be dangerous, however, to assert an absolute negative 
on tiiia point, for Hooke's papers are very numerous, are im- 
roethodically arranged, ill edited, and not easily consulted. 
Yet, bad there been any notorious declaration of Hooke's 
on the subject, it would have been quoted by those who fa- 
vour his pretensions. On the other hand. Waller, who sets 
up a well-founded claim on Hooke's part to Boyle's air-pump, 
limits the claim to the one-baiTelled pneumatical engine of 
1659. Boyle and Hooke were, from first to last, attached 
friends, and in constant communication with each other. 
Had Hooke devised a new air-pump, Boyle was the first per- 
son to whom he would bave abewn it-, and, even if he had 
not explained its conatructVoia U> 'Bog\e,A\e\iA\fe'c *; 
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have failed to become acquainted with it, tliroiigh one or 
more of hia large circle of fpiends and acquaintances. Boyle, 
however, who acknowledges his obligations to Hooke's inge- 
nuity, in reference to the second as well as to the first air- 
pump, speaks of Papin'a double barrel as something quite 
new to him, and extols its advantages. If Hooke, there- 
fore, constructed a double pump, it must have been of later 
date than Papiu's machine, with which he certainly was ac- 
quainted. It was Hooke who introduced Papin to theEoyal 
Society, May 22, 1679.* They were associated in the con- 
ducting of the correspondence of the Society, and must have 
been much together. t In the report of the Society's meet- 
ing for July 17, 1679, H is stated that "the second experi- 
Bieut of Mr Hooke was with the exhausting engine of Mon- 
sieur Papin."* Unless, therefore, it can be shewn, that 
Hooke preceded Papin in the construction of a double-bar- 
relled air-pump, the latter ia plainly, and with consent of the 
former, entitled to the entire merit of priority. Hooke did 
construct two pneumatical engines before he became ac- 
quainted with Papin's machine, but they bad no resemblance 
to it. The one was a condensing engine, of which a minute 
description is not given, g Its consideration is foreign to my 
present purpose. The other was a very curious machine, 
which bas escaped the attention of the historians of the air- 
pump. It is referred to by Birch, in hia History of the 
Koyal Society, aa " a new way of making a vessel for extract- 
ing the air, so large that a man might sit in it."]] Hooke 
thus described it : " It consisted of two tuns, one included in 
the other ; the one to bold a man, the other filled with water 
to cover the former, thereby to keep it stanch ; with tops to 
put on with cement, or to take off; one of them having a 
a gauge, to see to what degree the air is rarefied ; as also a 
cock, to be turned by the person who sits in the vessel, ac- 
cording as occasion shall require."1[ This instrument was 



» Bireh'a m«tory of Royal Society, vol. i 
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conatructei) in 1670-1, and Hooke tried various experiments 
on himself with it, as the Journals of the Society record." 
No minute reference occurs t« the exhausting part of the ap- 
paratus, nor is any allusion made to it as having beeu fur- 
nished with two barrels-t There is no evidence, then, extant, 
OP hitherto, at least, made public, to shew that Papin's 
double-pump was not as new to Hooke as it was to Boyle. 

Hooke (oh. 1702) survived Boyle (oh. 1691) about ten 
years, and may have constructed a new air-pump after the 
latter's death ; but I have not been able to find evidence that 
he did. 

The first double-barrelled air-pump of English construc- 
tion, of which, so far as I am aware, a 6gure and description 
are extant, is Hauksbee's. They occur in a small quarto, 
' Phy si CO- Mechanical Experiments on Various Subjects, by 
Francis Hauksbee, F.R.S." In the preface, the author says, 
" The Honourable and most excellent Mr Boyle • • • * 
gave much light into the causes and operations of Nature ; 
and particularly by the invention of that most useful instru- 
ment, the air-pump. The principal subject of the following 

jers is, an account of great and further improvements of 
this noble machine, the air-pump, and of many new experi- 
ments made thereby." 

The date of Hauksbee's work is 1709; but it consists 
chiefly of reprints from the Philosophical Transactions, of 
papers published in earlier years. All of these papers are 
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Linnte, have been of largo ciimen- 



t Tbi< "air veBSol" must, on tho lowest estii 
only provided room, however, for a pi 
suited Bolaiy for the reception of its ingenious deviser, who was, accordin 
W«ller, "low of stature" and " vfrj crooked,'' {Life of Hooke, p. iivi.) 
very inlarcsCing account of Uooke's personal appearance, with an eatima' 
his cburacter, which hae heen much misconceived, is contained in a, little kn 
work, -' Aubrey's Letters and Livee of CmiDont Men of the Seventeenth 
Kighteontb Centuries," For a knowledge of Aubrey's volumes, as well 8^ 
other valuable references, throwing light on the present inquiry, I am inde 
to my friend, the Rev. Thomas Baynofl, of Brbtol, one of the happily 
tutfld few, who cambine a knowledge of metaphysics, wi 
the invealjgallun of the higher departments of physical b< 
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of later iliite than 1703, after wliicli we may date the pump 
also. It is not unimportant to notice, that it was not made 
public, and probably not constructed, till after Hooke'B death. 
Hauksbee speaks of it as an improvement on Boyle^s air- 
pump. Whether he is to be understood as referring to I'a- 
pin'a machine, does not apjiear; but if familiar wit li Boyle's 
descriptions of air-pumps, he could not be ignorant of Papin'a. 
At all events, Hauksbee's pump (the long gauge excepted) is 
simply Papin's, with the stirrup arrangement and pulley, re- 
placed by racks on the piston-rods, and a pinion, moved by a 
haniile. The advantages which attend the employment of 
two barrels, with their pistons balanced against each other, 
so as to be nearly indifferent to the pressure of the atmo- 
sphere, are dwelt upon at great length, as if they had been 
realised in Hauksbee's instruments for the first time. All 
fjhose advantages, however, are jtointed out with as much 
distinctness in the description of Papin's instrument of 167(). 
In truth, the excellence of Hauksbee's pumps, did not lie, as 
Professor Robison thought, in the introduction of any new 
principles (the long gauge excepted), but in the combination of 
recognised principles, and in the nicety of the mechanical con- 
struction of the pumps. They were a happy union of the 
best peculiarities of Papin and Hooke's air-pumps. Haidcsbe« 
adopted the double barrel, counterbalancing pistons, and 
self-acting valves of I*apin ; but re|>laced his awkward stir- 
rups and pulley, by Hooke's rack and pinion. I am strongly 
inclined to believe that Hooke's supposed invention of the 
double barrel, has originated in the observation of his rack 
and pillion in most modern air-pumps. It should seem, 
■however, according to the evidence hitherto produced, that 
iaultsbee, not Hooke himself, first applied the latter's de- 
Tice to the double air-pump. Nevertheless, Hooke is en- 
titled to be named in connexion with his own contrivance, 
and thus he will have a three-fold connexion with the in- 
strument, as deviser of the first air-pump, as one of the de- 
of the second, and as the author of the method of rais- 
ig and depressing the pistons in the fourth. Yet it cannot 
denied, that the great merit of the early double pump does 
; consist in the mode, whatever it be, employed to move 
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the pistons ; but in their mutual twin dependence, and in Hhe 
arrangement of the Belf-acting valves. To Papin all this 
merit belongs. Whether he was the inveotflr of the instru- 
ment he showed to Bojle, I cannot positively affirm. Boyle 
understood that he was, and he certainly ranks before any 
English conatmctor of a double-barrelled air-pump. Into 
the history of foreign improvements on the instrument I do 
not at present enter. Winkler, who was professor of natu- 
ral philosophy at Leipsic, in the middle of last century, in his 
Elements of Natural Philosophy, gives a good akett'h of the 
history of the air-pump.* Hauksbee.and Leupold, of Leip- 
sic, who was contemporary with Hauksbee, are the only par- 
ties to whom Winkler refers as having a claim to be con- 
sidered inventors of the double air-pump. He makes no al- 
lusion to Papin's. M. Libcst states, that Papin and Hauks- 
bee are the only claimants of the double pump ; and that 
Cotes, of Cambridge, a contemporary of Hauksbee, attributed 
the invention to Papin. There should thus seem to be no 
foreign claimant against Papin, and no kno«Ti English one 
but Hauksbee, whose pump was constructed some twenty 
years after Papin had devised and published an account of 
his, which, it seems impossible to doubt, must have been 
known to Hauksbee -t 

The reader will now understand why I should think it in 
the highest degree improbable that the double-barrelled 
air-pump of the Royal Society belonged to Boyle. It is, 
possibly, a relic of Hooke, and of the seventeenth century ; 
but more probably a memento of Hauksbee, and belonging 
to the eighteenth century. 



• English TrBQplation, 1767, vol. i., pp. 116-119. 

t ItiM, da Pragii, dt U Phytiqtu, 1810-1812, tpme iii., p. 5S. 

\ I.ibea eiaggerfltei llBQkaliee'B merits, ascribing to him Ihi 
" UDB platina njoutSe a 1' instrument" (Op. et loc. cit.}. The air-pump /JoM, 
I hkve Tully pointed out, wan an appendage of the second English 
1867. 
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(ht Marine Dredging, tcith Notes and Observations, the result 
of personal experience during the summers of 1846 and 1847. 
By Robert M'Andrew, Esq., F.L.S.* 
Having been occupied during thii past and preceding anrnmorB 
in exaniiiiing, by means of the di'edge, the sea-bottom adjoining our 
coasts, in t'ultilinent of my duty &s a niembei* of the Dredging Com- 
mittae of the British Association, and with the view of adding to the 
imperfect knowledge which we posseiis of the invei'tebraCe inhabi- 
tants of the deep ; it is my intention, on the present occasion, to 
state some of the more interesting results, vrith such rtmarks aad , 
observations aa they suggest ; but without entering upon a narrative ' 
of my operations during the various expeditions 1 have undertaken, 
the numerous difhculties, and even danger, with which these have 
attended. It may easily be imagined, that ti> bring up from 
quiet habitation the dwellers at a depth of 500 feet and up- 
wards, while exposed to tlie heavy swell of the Atlantic, in northern 
itatitudes, where the weather is seldom fine and settled, can be no . 
diild's play. 

My restarches have been principally directed to deep water, at 
'a distance from land, in prefei'ence to inlets and (sheltered situations, 
in consequence of these last affording abundant results of 
paratively easy attainment, thrre are not wanting others who 
wilhiig to explore them ; whereas, ftw or none appear to com- 
bine the means with the inclination for the more arduous Hervice. 
I may be allowed to add, that any sacrifice Tmay have made in the 
pursuit of knowledge has been abundantly compensated by the man- 
ner in which my labours have been appreciated by many of the most 
ifminent friends of science. 

I Although the drtdge has lung been applied to certain economical 
purposes, such as the procuring of oysters and marine matter tbr 
manure, it is only of late years that attention has been drawn to its 
great importance as an instrument of scientific research, alike valu- 
able to the geologist and zoologist. Its advantages consist in en- 
abling us to become acquainted with species and forms of animal life 
not otherwise accessible ; with the circumstances and conditions under 
which they exist ; and in affording the only correct means of ascer- 
ning the geographical distribution, with the vertical range, as welt 
local habitat, of the in vertebral a inhabiting the bottom of the sea; 
talso thomodificatio[is of form occurring invariably in particular Epeciee 
obtained from certain depths. It will be seen in a moment 
how the knuwledge of this last fact may be applied in enabling the 
geologist tu come to a conclu.sion as to the depth at which some of 
■rtiary and niore recent formations have been deposited. 
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It IB generally known, through the ralualile obGorvations of Pro- 
fessor E. Forbes, that in the sea each zone of depth contains its own 
peculiar tipecieii of aniiual and vegetable life. Of marine animals, 
some are strictly limited to a particular range of depth ; others, and 
probably the greater number, have their chief development in one 
regiun, but are to be found, though more sparingly, throughout the 
neighbouring regions ; while, again, there are certain species which 
appear to be not at all particular with respect to depth, but are to 
be met with in all the four zones into which Forbes has divided the 
seas of Britain. It appears, at first eight, to be a remarkable fact, 
that individuals of similar organization should live and flourish in- 
differently under a pressure of only twice, and under one of sixteen 
or twenty times that of our atmosphere ; but, when we take into our 
consideration the comparatively incompressible nature of water, and 
that the medium inhabited by the dwellers in the abysses of the sea, 
is not more dense in any appreciable degree than that immediately 
below the surfaco, it is not easy to imagine in what way tlie marine 
niollusca can be affected by pressure. It is evident that they do not 
require the protection of stronger shells, as these are generally thin- 
ner and more delicate in deep than in shallow water. There are, 
doubtless, however, other conditions which must render the depths of 
ocean unfavourable to the development or existence of animal life ; 
perhaps the most important of these may be the total absence of light ; 
and the fact, noticed by travellers, of the extraordinary transparency 
of the Norwegian seas, may explain why raoUusca frequent greater 
depths there than in other parts, as is said to be the case. 

The most general characters of moUusca obtained from a great 
deptli, compared with individuals of the same species inhabiting shal- 
low water, consist in smallnessof size aiid deficiency in colour. There 
are also the modifications of form already alluded to, which 1 brought 
a few specimens to illustrate — all from the coasts of Zetland — viz., 
the common whelk [Bucdmum undatuni), from less than 10 fathoms, 
the same from about 25 fathoms, and again, from 60 or 60 fathoms. 
It will be observed, that the form becomes more elongated the greater 
the depth of habitat, wliich appears to bd a law applying only to the 
particular species. In Fusue corneus the very reverse occurs, as it 
is found invariably shorter in proportion to the greater depth it fre- 
quents. The specimens are from 7. from 30, and from UO fathoms. 
I have also brought, for comparison, specimens of two common bi- 
valves — FentM galtnaajA Venus ovata — obtained in shallow water 
and at a depth of 80 or more fathoms. 

After further experience, I see no reason to change the opinion 
I expressed on a former occasion respecting the relation exiiiting be- 
tween latitude and depth in the sea, not being analogous to that 
which is found to exist between latitude and elevatiun on land. 

It is well known that the vegetation of the arctic regions is re- 
peated at great elevations in temperate and tropical latitudes, either 
with the same or representative species ; and it has been inferred, 
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tbat by a parallel law the northern marine fauna would be found in- 
habiting great depths in the more southern seas ; indeed the observa- 
tions of my friend Professor E. Forbes, published in his report upon 
the invertebrata of the Egeean sea, are, by him, considered sufficient 
to establish the fact. It may appear presumptuous in me to differ 
from so high an authority-^one who is probably, in every respect, 
better qualified than any naturalist of the day to form a decisive 
opinion upon the subject — ^more especially (and I gladly take the 
opportunity to acknowledge it), as it is entirely in consequence of his 
instruction, and guided by his recommendations, that I have been 
enabled, while following a pursuit undertaken originally for recrea- 
tion, to render any service to the cause of science. True it is, 
nevertheless, that my experience does not tend to confirm the above 
hypothesis ; as I find various species common to the Mediterranean 
and northern seas inhabiting as great or greater depths in the latter. 
Also, the analogy does not appear to me to hold good, on account of 
the great diminution of temperature which takes place on ascending 
to high elevations in the atmosphere, and the comparatively even 
temperature of tho water at various depths. I am rather inclined 
to the belief, that each species is best adapted to curtain conditions 
of climate and depth in which it attains its greatest development ; and 
that the further it is found from its most favourable habitat, either 
towards the north or south, it will be at a greater depth in oi^er to 
be removed from the influence of unfavourable climate. I would not 
at present feel justified in asserting, with any confidence, that such 
is die case ; and if it be, there are certainly many exceptions in lit- 
toral or subhttoral species, which continue to be such wherever they 
are to be met with, under all circumstances of climate. 

Touching the geographical range of the species of mollusca, in 
order to arrive at a complete knowledge of the subject, it would be 
necessary to compare together the fauna of every country and region, 
which is not at present practicable for want of liie necessary data, as 
we possess lists of the mollusca of but few districts, and these more 
or less imperfect. As far as is possible, with such information as 
can be procured, it has been done by Dr Philippi, in his valuable 
work upon the mollusca of the two Sicilies. 

It only comes within the scope of my present communication to 
remark upon the distribution of the lower animals within the limited 
area of our seas ; and from a desire not to trespass upon the time 
and patience of the Society, by a dry enumeration of all the species, 
with their various localities, 1 will confine myself* to the statement 
of such facts as I conceive most important ; even so I feel called 
upon to entreat your indulgence, as it will be necessary to mention 
not a few species, the names of which will be particularly uninterest- 
ing to those who have never bestowed attention upon this branch of 
natural history. 

The fauna of the British seas belongs to a division which has 
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boen denomiaftted " Celtin," occupying the Jiiterniediste spsoe between 
the " South Buropean" and the " Arctic" or Northern. Tt contains 
soiiiu tew speciea which belong to all the three regions, being I'uuiid 
both in Gi'eenland and the Mediterranean ; many Medilci-rauean 
specios, which appear to i-each the uorthei-n limit o( their range in 
our seas, and it also furnishps the southern boundary to many arctic 
forms of Huimal life. 

Certain of the South European group of mollusca only just reach 
our coast, not occurring noith of the British Channel or the most 
southern shores of Ireland; as examples of which, I will mention 
Lueina pecten. Capsa complunata and castanea ; Cardium aculeatuni 
and tuberculatum ; Gastrochcena pholadia, Calytnsa sinensis, Trochua 
Bxiguua,Nassa varicosH, Pleurotonia, Striolata. and the southern genus 
Avicula, Two species which appear to have ibeir greatest develop- 
ment in the Mediterranean, viz., Oytheriachione and Venus verrucosa, 
reach their highest latitude on the coast of CarnarTonthire. Several 
other well-known inhabitants of the Mediterranean exti'nd only along 
the western shoroa of the British inles ; being found in the neighbour- 
hood of Cornwall and Sciljy ; again, in the south of Ireland, and round 
the west coast of that country to the Hebrides and even Zetland. 
This is the ca.'^e with Solenecurtus candidus, Psammobia costulata, 
Lucinaspinifera,Cytherianiinuta,Pecten i,imilis,Naticasordida,Pleu- 
rotu ma teres, and Erato levis, Tellina balaiiRtina and Arcarariden- 
tata have only been met with in the west of Ireland and the Isle of 
Skye. It is worthy of remark that those are mostly old species, aL 
but two being recorded as fossil in the tertiary beds of Sicily, and 
that they are not found in either the British or St (ieurgu's Chan- 
nels ; whether this circumstance is to be regarded as corroborating 
the opinion that th(se channels have been formed by the sea at a 
reijent geological period, I would merely suggest for consideration. 
Two species of neeera, N. costellata and N. abbreviata, inhabiting 
both the Mediterranean and coasts of Norway, are only known iu 
one British locality, viz.. Loch Fyne, where they were discovered by 
Professor Forbes and myself in 1846. Of Pecten pes felis, recorded 
from the Egfean, a single individual, dredged by niysetf in Loch Fyne, 
is the only specimen that has been procured alive in our coasts, 

I will now proceed to those marine occupants of the arctic or 
northern division of the ocean, which apparently reach the southern 
limit of their range at different points within the area of the British 
seas. Of these, some only oxtend to the neighbourhood of Zetland 
and Orknt'y; av \\}v example Astarte borealis, of which I obtained a 
recent valve oft' Zetland, and have seen perfect specimens from Spitx- 
bergen ; of Margarita undata, otherwise only known as a Greenland 
species, I procured a live specimen near Lerwick. Also Trochua for- 
mosuK, Fusus albus, Certhium nitidum, with a Ro'stelhiria and two 
species of Fusus obtained last summer, but not yet named or described, 
aredoubtless arctic forms, though as yet only known from tjie Zetland 
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ideas'. Scalaria Greenland ica, the ordinary habitat of which is suffi- 
ciently explained by its specific name, will henceforward take its place 
among British mollusca, in consequence of my having, in the month 
of July last, dredged a fragment of it off Duncansby Head, in about 
35 fathoms, at the distance of 12 miles from land. Two species, 
Margarita carnea and Crenella elliptica are found at Oban, but not 
fui*ther south. The only other British localities that I am acquainted 
with for the former, are Zetland and Orkney ; the latter is met with 
in the northern Hebrides, but has hitherto been esteemed extremely 
rare. I found it in extraordinary abundance at Unst, the most 
northern of the Zetland Islands. 

Astarte compressa, A. elliptica, Nucula tenuis, Pecten nebulosus. 
Patella ancycloides, Cemoria Flemingii, Natica Montagui, Velutina 
ovata, Chemnitzia rufescens, Cyclostrema Zetlandica, Rissoa abyssi- 
cola, Fusus baryicencis» Pleurotoma Bootliii, Trichotropis borealis, and 
probably some others, inhabit the waters of the Clyde, where their 
range appears to terminate. Ampidesma intermedia, Crania Norwe- 
gica, Terebratula caput serpentis, andLottia fulva, are present in the 
Clyde, from whence their range crosses the north channel and ex- 
tends by the west of Ireland. Lottia testudinaria, a species of Iceland 
and the arctic regions, unknown on the east coast of Scotland, and even 
in Zetland, is abundant through the Hebrides, and reaches to the 
north coast of the Isle of Man. Fusus Bamffius, a shell of Green- 
land, is frequent in the neighbourhood of Point Lynas, but I do not 
believe to be found south of Anglesea. Emarginula crassa, first 
known as a fossil of Sweden, though a living inhabitant of Scandi- 
navia, was discovered a few years ago in the Hebrides and Clyde ; 
and I have very recently received specimens of it, taken alive with 
oysters on the coast of Carnarvonshire. 

From what I have stated, it would appear that the two points 
on the west coast of Britain, where the greatest change takes place 
in the species and genera of mollusca, are — the parallel of our most 
southern shores and that of the Clyde. Respecting the east coast I 
cannot speak from personal observation, my researches having been 
limited to the most northern shores of it. 

At the time of that important and comparatively recent geologi- 
cal change, when were elevated into dry land those deposits of what 
has been called the glacial epoch, which we see largely developed in 
the Clyde basin, the shores of the Irish Sea, including the north 
portion of the Isle of Man, and of which we have a nearer example 
in the river bank at Egremont ; several northern forms of mollusca, 
previously distributed throughout our seas, became either quite ex- 
tinct in them, or confined to particular localities, which were probably 
less affected by the general disturbance. These tracts, where survive 
— ^though somewhat degenerated in certain instances — the represen- 
tatives of a more ancient fauna of our seas, are situated principally 
among the lochs and islands on the west of Scotland ; but there is 
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one, a distrid; of considerable extent, off the sooth coast of Ireland, 
including what is called the Njnif^ Bank, where we find Crania Nor- 
wegica and Lottia fulva, actual inhabitants of the Scandinayian s»eas, 
as also arctic forms of Buccinuin and Fusus, associated with the most 
southern species of mollusca that reach our coasts. 

The examination of these tracts, the last remaining strongholds 
(W I maj so express myself) in our latitudes of species which abound 
in a fossil state in the crag and drift formations, furnish eyidence 
that a change is now actually taking place in the fauna of these seas ; 
some species having very recently become extinct, while others are 
dying out, and promise to disappear entirely at no distant period. 

Oemoria Flemingii, a common fossil of the Clyde basin, still 
flourishes abundantly in the adjoining sea, though it is rare through 
the Hebrides and in Zetland. Pecten nebulosus, likewise a common 
fossil of the same district, is now only to be found living in any 
number in a particular spot near the head of Loch Fyne, though 
dead shells are to be met with in the greatest abundance in various 
districts where a single live individual is of rare occurrence. Pecten 
Icelandicus, fossil in the same beds as the last, has probably become 
recently extinct in our seas, as there is no living specimen on record, 
though I have procured it dead in various localities from ,the Clyde 
to the north of Zetland. 

Nucula pygmsDa, a prevailing and characteristic fossil of the drift, 
and now living in Greenland, is found alive in the sea surrounding 
the Isle of Skye, but in no other of the Scottish coasts. Nucula 
oblonga and N. truncata, supposed to be extinct in Britain, I have 
dredged dead in the same locality. The neighbourhood of Skye is 
also remarkable as the only known Scottish habitat of Area rariden- 
tata, and Terebratula cistellula. recently discovered living, but before 
known as fossils of the red crag ; also a beautiful new Comatula, sup- 
posed to be an inhabitant of Norway. 

Before concluding, I will once more say a few words upon a 
subject to which my attention has been for some time directed, namely, 
the best means of preserving animals and preparations. 

Not having been very successful in the use of Goadby's solu- 
tions, I last summer engaged the services of Mr Goadby himself, who 
accompanied me on a cruize of three months. Unfortunately this 
gentleman was in a bad state of health, and what was most particu- 
larly to be regretted, his vision was affected to such a degree that he 
was unable to decipher ordinary printing or writing, much less ac- 
complish any of those beautiful preparations, in which he had pre- 
viously been so eminently successful. The objects we procured were, 
in consequence, only preserved roughly as stores ; but even so, under 
all disadvantages, they arc declared by Professor Owen, Carpenter, 
and other naturalists, who have seen them, to be of great value, par- 
ticularly the transparent animals, such as Medusa rhysostoma, oceana, 
&c., the delicate tissues of which had never before been preserved. 
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and which, consequently, are not to be seen in any museum or col- 
lection. The main ingredient made use of is bay salt, a minute 
quantity of corrosive sublimate, about two grains to a quart of the 
vsolution being added to prevent vegetation. There can be no doubt 
of its success, provided the necessary care and attention are bestow- 
ed ; but it is necessary first to use a weak solution, repeatedly 
changing it to a stronger, till it is nearly saturated with bay salt. 
The time required for this is the only drawback, as on an expedition, 
where there would be sufficient employment for a naturalist follow- 
ing the ordinary plan, there would be abundant occupation for an- 
other individual in preserving the objects in a way to do them justice. 
Alum is occasionally added to the solution with advantage, where 
there is no carbonate of lime contained in the specimen to be pre- 
served, but the use of it requires some practical experience ; and in- 
deed no rules can be given capable of being applied generally, as most 
classes of animals require, more or less, a particular treatment. 



On the several Volcanic interferences, which alternate and are 
concurrent with, and eventually supersede, the depositions of 
the Old Red Sandstone of the British Isles. By the Rev. D. 
Williams, M.A., Corresponding Member of the Geologi- 
cal Society of Cornwall. Communicated by the Author. 

If I am right in the views which I have briefly announced 
in some former publications, that the whole multifarious and 
Protean family of the so-called " Plutonic and igneous rocks,**' 
with their universally-associated trappaean ash and slate re- 
lations, are simply volcanic products, commonly submarine, 
and had theii* origin in chemically- generated heat (for which 
by the way I ask for and invoke no imaginary masses of po- 
tassium or other unoxidized metallic bases) — cthemically-ge- 
nerated heat, perfectly apart from fire or combustion ; — that 
the granite and trappsean vein-like ramifications that so com- 
monly penetrate the rocks which bound them, and have en- 
tailed on them, to various extents and depths, the ravages of 
reduction they now exhibit, in all its stages from perfect fusion 
to semi-fusion and remote incipient induration. — If those so- 
called veins, and that amount of alteration, be existing 
monuments of the processes by which the imprisoned and accu- 
mulating high temperature reduced those bounding rocks. — 
If the different granite, porphyry, or hypersthene bosses, be 
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80 many focal residua of the several volcanic centres ; and 
their universally-accompanying greenstones, trappaean ash, 
schists, and slates, successive superfluous rejectamenta of 
paroxysmal crater eruptions, or more regulated and constant 
emanations from the many vomitories which now traverse the 
ancient volcanic areas ; — it would appear obvious that the 
several detached volcanic assemblages in difl^erent parallels, 
having some given linear direction or range, would properly 
pertain to remote local phases of ancient submarine volcanic 
activity, and be remotely separated in age or time. The 
abundantly-varied mineral components of such several assem- 
blages, may therefore, I take it, be with more propriety termed, 
generically, thermogenous products^ rather than " Plutonic, 
pyrogenous, or metamorphic rocks ;" the two former terms 
being commonly applied to the granites, porphyries, and green- 
stones, and the latter (which is incalculably less capable of 
being sustained, though propounded by the great Dr Hutton) 
to their congenerous, cognate, and universally-associated 
slates and schists. This is done under the notion that they 
all pertain to one epoch, and are the results of some ima- 
ginary phases of change which our planet has undergone, in 
some process of condensation from a gaseous and fluid to an 
incrusted condition. Or it may be supposed, that by some 
alchemical transmutation, sandstones, limestones, and argil- 
laceous rocks have been mysteriously converted into fossili- 
ferous, carbonaceous, arenaceous, and crystalline slates. 

As a sequel, therefore, to the former Notices which I have 
had the gratification to offer to the Geological Society of Corn- 
wall, I wish briefly to state, that for some years past I have 
satisfied myself that the old red sandstone of the British Isles 
has been subjected to three protracted phases of volcanic in- 
terference. 

The first, and most ancient of these systems, is seen in Scot- 
land, where the granite, gneiss, and slate axis of the Gram- 
pians, has been protruded through the older red, or the*' pri- 
mary red sandstone" of Mr MacCulloch. This, after a series of 
intermittences, appears to have enfeebled down at about the 
close of the Cambrian system, and ultimately to have expired 
in the Silurian. The second system of protracted interfe- 
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Pence would be that of Lundylaland, Exmooi', and the Quan- 
tocks, in West Somerset and North Devon, which in there 
superinduced above the Silurian or old red, and where that 
old red or Silurian i neon trover tibly supports it. The third 
system would be the Ocrynian, which appears to have finally 
anperseded the old red sandstone altogether. The compa- 
ratively thin red and grey sandstone band, which extends from 
Torquay, by Plymouth Sound, to the southwest of Padstow, 
and of which, interpolated beds are conveyed into the upper- 
most terms of the killaa, precisely the same as the older red 
is conveyed through the Cambrian, may have been derived 
irom the same ancient sources which supplied the incalcu- 
lably more abundant materials of the former. 'M 

I believe I am fortified in this view, by an adequate, if nokl 
by a maximum, per-centage of organic remains, which cha.- M 
racterize the great divisions. M 

The countless and varied remains of fish which have beea«l 
found in Scotland, appear at present, nearly one and all, to be I 
peculiar to the older red of the first system. Other fossils* 
which have recently been discovered in Peeblesshire and Gal- J 
lowayshire, have been determined by Mr Salter to be lower J 
Silurian species. The whole of the older rocks of Scotland,, fl 
which pertain to the first system, I propose therefore to annex M 
to the Cambrian system. The old red of Herefordshire, Mon- J 
mouthahii-e, the Mendips, and Exmoor, is so essentially Silu-, J 
rian, that it can with no piMpriety be separated from that ays- M 
tern, as my fossils and the successions will shew. The Ocry- I 
nian system will commence where the old red or Silurian ends, m 
and the mixed character of its fauna and its flora, consist- ^ 
ing of Silurian, Ocrynian, and mountain-limestone, will con- 
stitute the links, and supply the enormous void which subsists 
elsewhere between the Silurian or old red and the carboni- 
ferous strata. J 

It is proper I should here add, that the alarming and un- I 
toward little Orthides of either Gorran, or elsewhere in 1 
Devon or Cornwall, never must be taken alone or apart from 
their inseparable associates. Culled and garbled extracts 
and isolated sentences without their context, whether selected 
Bfirom the Cornish tables, or other leaves of the great stone J 
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book of Nature, will never enable us to attain the truth or a 
right conclusion. True it is, that the Silurian Orthides of 
of Gorran and elsewhere, in their expressive silence, pro- 
claim the hypotheses of " azoic and protozoic formations and 
strata identified" in danger, as loudly as the Scottish fish 
and fossils \ while the Devonian Trilohihs in the same hand- 
specimens of Mr Peach, and the long array of witnesses in 
my possession from the same range of beds, very sadly de- 
preciate and damage a case which it is attempted to sustain 
on the evidence of those few Orthides alone. 

According to my views, therefore, from the north of Scot- 
land to the south of Devon and Cornwall, we have an extend- 
ed and continuous series of detrital and volcanic-sedimentary 
and crystalline deposits, if we strip off the mountain-limestone 
imposition, which is demonstrably no part of such continuous 
series ; the geographical progression being in truth depend- 
ent on, and coincident with, the uninterrupted geological suc- 
cessions. The older red of Scotland never can be separated 
or detached from its associated volcanic products, as may be 
seen from the Lammermuir hills to the Mull of Ga,lloway, 
and in Cumberland and the Isle of Man ; and these are con- 
fessedly as subordinate to the Silurian, as I am prepared to 
prove the Silurian or old red is inferior to the Ocrynian. — 
Annual Report for 1848, of Hoyal Geological Society of Corn- 
wall. 
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Notice of Plants which have recently/ flowered in the 'Royal 
Botanic Garden. By J. H. BALFOUR, M.D., F.L.S., Pro* 
feasor of Botany in the University of Edinburgh. Commu- 
nicated by the Author. 

Stifftia chrysantha, Mikan, Delect. Brasil. I. tab. i. 
Nat. Ord. Compositse. Sub-Ord. Mutisiacese. — Synge- 
nesia sequalis. 

Generic Charactbb.— Capitulum homogamura, discoid eum, multi- 
et aequali-florum. Involucrum turbinatum, arete imbricatum ; 
squamae floribus multo breviores, coriaceaB, multinerves, obtusae, 
interiores lineares. Receptaculum planuisculuni, nudum, alveo- 
latum. Corolla subcoriacea, glabra, regularis, limbi quinquefidi 
laciniis extus circinato-revolutis. Staminum filamenta laevia; 
antherse exsertae, longe-caudatae. Stylus cylindricus, glaber, bifi- 
dus, ramis brevibus aequalibus acutis. AchcBnium glabrum elon- 
gatum brevissime rostratum. Pappus multiserialis, paleaceus, 
longus^paleis linearibus^inaBqualibus, serratis. — Arbores etFrutices 
Brasilienses glahrce ; ramis teretihus ; foliis alteiniisy petiolatis 
oblongis acuminatis ; capitulis terminalibus, pedunculis squami- 
geris, DC. et Endlicher, 

Specific Character. — Foliis lanceolatis acuminatis, capitulis soli- 
tariis, floribus capituli indefinitis. 

Augusta grandifiora, Leand, Akad. Miincb. Phil, vii., p. 235. Plazea 
brasiliensis, Spreng, The plant is found in Brazil in the vicinity 
of Rio Janeiro and Bahia. 

The specimen in the Edinburgh Botanic Garden is rather more than 
6 feet high. Its woody stem is 4^ inches in circumference at the 
root, and its bark is rough. The primary branches come off in a 
somewhat dichotomous manner. Leaves lanceolate, accuminated, 
alternate, shortly petiolate, entire, smooth and shining, having a 
mid-rib, which is slightly prominent both on the under and on 
the upper surface ; venation reticulated, primary veins ending in a 
curved vein within the margin ; petiole slightly grooved on its 
upper surface, articulated with the stem. Capitula solitary, ter- 
minal on the young branches, homogamous and discoid, containing 
about 25 flowers. Peduncles short, thickened upward with small 
scales. InvolVfCre turbinated, herbaceous, somewhat coriaceous, its 
scales 30-40, in several imbricated rows, arranged alternately in 
a spiral cycle. Scales closely applied in the young state, spread- 
ing after the flowers fall, green in the middle, paler towards the 
margin^ which is fringed witli &hoTt \vaVt%*, q>u\at %c»^<»i^ ^•cs^H.^ 
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ovate, ofien ti{^»ed with black : intcmiediate ones kmger and less 
orate ; those of the inner rows becoming gradnalljr more elon- 
gated ; the innermost ■ next the flowers) being pale, oblong-linear, 
and about 1 inch in length. ReeepiacU lactescent, nearlj flat, 
naked, marked with hexagonal spaces, in the centre of each of 
which is a depression for a flower. PappuB, in estivation, closely 
applied round the conical bud, its hairs, when expanded, about \\ 
inch long, reaching nearlj to the tip of the corolla, arranged in 
several rows ; these hairs are onequal in length, are beantifolly 
serrated, of a pale orange colour, persisteDty and spread much 
when the corolla fidls. Corolla amooth, regolar, tubular, and 
somewhat fnnnel-shaped. If inch hmg, of a pale orange colour be- 
low, and becoming darker above, divided at the apex into five re- 
volute and circinate narrow segments of a dark orange colour, 
about ^ an inch long when unrolled. Filaments smooth, colour- 
ed, inserted into the upper part of the corolla between the seg- 
ments, arching over the mouth of the corolla to join the anthers at 
the upper part of their lower third. Anihenz^Mut an inch long, 
two-lobed, exserted, bifid at the apex, with a loog bipartite pro- 
cess below ; pollen three-lobed. Style cylindrical, extending nearly 
1 inch beyond the corolla, and about J of an inch beyond the an- 
therine tube, undulated at its lower part. Stigma bifid, hairy on 
the inner side of the lobes, which close after the application of the 
|X)llen. Achcenium (Ci/piiela) in the young state triangular, } of 
an inch long, of a green colour, with a short yellowish beak at the 
summit. 
The plant appears to have been sent to the Edinburgh Garden some 
years ago from Kew, where it is also flowering this season. The 
capitula are very showy, and the plant is a desirable one for a 
stove. It has been flowering since the beginning of February, 
and at one time there were six large capitula expanded. After 
the flower falls, the spreading pappus presents a remarkable ap- 
pearance on the tree. 

Quassia amara, Lin. til. Suppl. 235. — Nat. Ord. Simaru- 
baceae. — Decaiidria Monogynia. 

Gknrric Characteh. — Flores hermaphroditi. Calyx brevisquinque- 
partitus. Corollce petala quinque, hypogyna, calyce multo longi- 
ora, ffistivatione contortim-imbricata, sub anthesi in tubum con- 
niventia. Stamina 10, hypogyna, petalis longiora; filamenta 
squamulae brevis apice pilosae dorso inserta, filiformia, flexuosa ; 
antherae introrsae, biloculares, ovato-oblongae, dorso supra basim 
iuserto;, longitudinaliter dehiscentes. Ovaria o, gynophori brevis 
iati centre insidentia, libera, \m\Vocvi\ai\a. \ ^^N^^ia mtwoo, angulo 
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central! infra apicem appenso, anatropo; styli ovariis continui, 
basi discreti, moz in unicum staminibus longiorem, contortum 
coaliti ; stigma quinque-sulcum. Drupce 5, vel abortu pauciores, 
sessiles, patientiusculse, nniloculares, monospermy. Semina in- 
versa, testa membranacea. Emhryonis exalbuminosi, orthotropi 
cotyledones camosse ; radicula brevissima, inter cotyledones re- 
tracta, supera. — Arbor Ouia/Mnsu nunc in Antilles advecta ; 
foliis altemisj im/pa/ri'pinnatis, pctiolia alatU, foliolis oppositiSf 
integemmis, nitidia ; floribus majusculis, coccineis, in racemes 
terminales, simplices vel ramosos dispositis, pedicellis hctsi bracte- 
atis, svb apice articulatis, ad articulum hibracteolatis, Endlicher. 

Specific Chakacter. — Arbor glabra, foliis impari-pinnatis, petiolis 
alatis, raceinis terminalibiis, floribus magnis rubicundis. 

This plant is the original source of Quassia-wood, which was first 
made known by Linnaeus about the middle of last century. It 
was named by him after a negro called Quassi, who used the wood 
in Surinam as a febrifuge. It is a tall shrub, attaining a height 
of 15 feet, found in Surinam, Quiana, and Columbia. The Quassia 
of the shops is the produce of a large forest tree, Quassia excelsa 
ofljmnadVL8,Simarubaexcelsa,'DC , and Picrcena excelsa fltindley. 

The specimen of Quassia amara in the Edinburgh Botanic Garden 
was sent by Professor Syme, who reared it at Milbank, from seeds 
which had been transmitted to Dr Christison in a germinating con- ^ 
dition. It is a vigorous plant 6 feet high, branching chiefly at the 
upper part. The stem is 3 inches in circumference at the base. 
Bark of a light-gray colour, somewhat wrinkled ; in the young 
branches reddish. Leaves varying much in form. Those at the 
lower part of the stem are simple, elliptical, and acuminated ; 
while tho<?e at the upper part are impari-pinnate, with more or 
less elliptical, pointed pinnae. Between these two extremes there 
are all gradations ; some have a slight contraction about the lower 
third of the lamina ; others have a distinct winged petiole, sepa- 
rated from the lamina by an articulation ; others have a single 
lateral pinna developed, others two, and others four. The 
complete leaf has two pairs of lateral pinnae (bijugate), and 
an odd leaflet at the end, the petiole being winged through- 
out, and distinct contractions and articulations occurring at the 
points where the pinnae are given off. The plant, during the first 
year of its growth, produced only simple undivided leaves, in 
which the lamina and petiole were continuous. The young leaves 
now produced, all exhibit the impari-pinnate character. In the 
simple leaves, the lamina is large and the petiole short ; the largest 
are 9-10 inches long, and about Z\ mc\ie% \>tQaA. TV^^ Va.-^^ ^ 
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reddish midrib, with the primary veinis ending in curved veins 
within the margin. The separation between the winged petiole 
and blade is indicated first by a tendency to contraction ; the lamina 
being about 6^ inches long, and the petiole 3^ inches. There 
is at length a complete separation, and a sweUing of a reddish 
colour formed, and from this, one or two lateral leaflets proceed. 
Another swelling of a similar nature occurs ultimately about 1 inch 
nearer the apex of the leaf, and there also one or two leaflets are 
develo})ed. What was the lamina in the simple leaf, may be said 
to be the odd leaflet in the pinnate leaves, which is now much 
smaller than it was in its simple state. 
Both simple and compound leaves are alternate, smooth, shining, and 
are attached to the stem by a large reddish swelling (pulvinus). 
The petiole in the complete leaf consists of three winged pieces, 
with distinct contractions, the wings l^ecoming broader upwards, 
and attaining the breadth of ^ an inch. The flowers (10 or 12 
in number), are produced in terminal bracteated racemes, and are 
of a scarlet colour. In our plant, unfortunately, they have all fallen 
off' in the state of bud, without becoming expanded. Calyx short, 
with 5 divisions of a reddish-brown colour. Petals 5, ovate-lan- 
ceolate, of a fine red colour, much larger than the calyx ; contorto- 
imbricate in aestivation. Stamens enclosed within the petals in 
the state of bud. It is hoped that, ere long, the plant may produce 
perfect flowers, so as to give an opportunity of making the de- 
scription complete. 

Dr Christison, in a letter to me, has sent the following 
statement as to the source whence the specimen in the 
Botanic Garden was derived : — 

" We are indebted for your Quassia plants to Dr Hartle of Trinidad. 
In 1844 he sent me, in a small box, twigs, leaves, flowers, fruit, and one 
or two sections of branches of Quassia amara from his garden, that I 
might compare the plant with its descriptions. The specimens having 
been shut up in the fresh state, and long detained in the custom-house at 
Greenock, the branches, leaves, and flowers, were all rotted before reach- 
ing me ; and under favour of this process, the seeds were germinating. 
One of them had a shoot above an inch in length. 

" I immediately divided these seeds between Dr Graham, and Profes- 
sor Syme ; and both Mr Macnab, and Mr Reid, gardener to Mr Syme, 
succeeded in raising several of them. Your specimen, which has made 
an effort to flower this season, is one of those raised by Mr Reid. It 
grew very slowly during the first and second summers, and shewed 
only simple leaves destitute of any tendency to pinnation, or winged 
petioles. But as I had no doubt whatever of the seed, I felt assured that 
in time the true pinnated and winged leaves would make their appear- 
ance. This accordingly took place in the third year, when the plant 
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sprung forth wUh great speed and luxiirinnce in Mr Syme's piue-house. 
Its subsequent hislurj juu knuw, 

" I have long heen surprised that bo heautiful a. sliruh ia not cultivaled 
by horticulturists. I have never seen it in any stove in Ihia cnuntry, and 
have never heard of its heing grown before, thaogh 1 hove often inquired 
about it Among other qualifications for a hothouse plant, it does not 
attain a great altitude. There have been doubts on that head in conse- 
quence of Qvama nmara, the original source of Quassia- wood, having 
been confounded with the giant PieriEna excelsa, a great forert tree, 
which ha» long supplied the only Qaassia-wood to be met with in Euro- 
pean commerce. No one con entertain any doubt, however, who has at- 
tended with moderate care to the subject. Nevertheless, I may mention, 
that on asking iorormation on this point from Dr Haj'tle, he was good 
enough to cut down one of the tallest plants in Trinidad, which grew in 
his own garden, and sent me trunk, branches, leaves, flowers, fruit, every 
thing in short but the root. The trunk is 9 feet long, the branches 6 feat, 
so that the usual description, which represents it to be 12 feet, and at 
most 15 feet high, seems exact." 
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At a lato meeting of this Society, Professor T. S. Traill, Vice- 
President, in the Ciiair— Assistant -Com mi s.sary- General Bobert 
Ifeill ghie an nccount of the habits of tlie Keelomj or Ckelodina 
lonyiootUn of New Holland ; and exhibited a living specimen, brought 
by him from King George's Sound, and probably the only living 
one ever seen in Europe. It is an aquatic tortoise, inhabiting fresh- 
water lakes and niarahe.'!. Froni the nose to the tail it measures 
1 foot 4 inches, the neck and head occupying about 6 inches. When it 
■sises its liead above the water, and its lai'ge oval shell is immersed, 
lit so greatiy resenibW a poisonous black snake wljich inhabits the 
«anie localities, that even the natives are somotiuies deceived and 
fi'ightened. It feeds upon the spawn of frogs, young tadpoles, and 
ehu/giea, or stnall crayfish, which last are described as very abun- 
dant. The natives esteem the Keelong very much as food ; and Mr 
Neill mentioned that he had boiled one, and found it to resemble in 
flavour a tender fowl. It is not seen during the winter montlis, 
from June till August ; and Mr Neill thinks that it remains torpid 
during that season, burying it^solf in the soft mud under the ivjots uf 
reeds. About the beginning of February (the Australian inidaum- 
mer) the Keelong comes on shore during the night, makes a hollow 
in the sand, and lays from twelve to eighteen eggs, about the size of 
tiiose of a piguon, but mure oblong. It covers up the eggs, and 
leaves them to be hatched by the heat of the sun ; but the natives, 
knowing the surface-marks, collect great numbers of them for food ; 
and Mr Neill mentioned that he had tasted them when cooked at a 
native's fire in the woods, and found them delicate and good. Dur- 
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ing the journey from King George's Sound to Edinburgh, the Kee- 
long remained five months without food, was only twice dipped in 
water, and arrived much emaciated and very weak. It is now kept 
in a hothouse in Dr NeilPs garden at Canonmills, and has recovered 
vigour ; its neck and limbs, which were shrivelled, having become 
full and firm. It is fed every second or third day, and greedily 
gulps down some bits of raw butcher-meat, placed in its water- 
trough. 

On this occasion, Mr Commissary Neill presented various imple- 
ments, the work of the natives of Western Australia, forming an in- 
teresting addition to the valuable ethnological department of the Uni- 
versity Museum. 

Several minerals remarkable for their novelty, rarity, or great 
beauty, were afterwards exhibited. Among these were particularly 
noticeable bpecimens of that rare mineral the Datolite in greenstone, 
as found in Salisbury Crags, near to this city^ where it was first dis- 
covered many years ago by Professor Jameson. As the Professor 
considered the datolite of Salisbury Crags of contemporaneous for- 
mation with the greenstone, he considered that boracic acid, the most 
characteristic ingredient of the datolite, might prove to be a consti- 
tuent of some varieties of the greenstone ; but we did not learn that 
the greenstone had been tested for boracic acid. A fine mass of 
meteoric iron^ found on the Continent of Europe, was also exhibited. 
Very fine specimens of Dioptase^ or silicate of copper, were shewn, 
being the most precious ever seen in Scotland. The same may be 
said of some Tellurinwns, which were likewise submitted to the in- 
spection of the meeting. 

It was announced that four large cases, containing a very valu- 
able collection of quadrupeds, birds, &c., collected by Mr William 
Jameson, lI.E.I.C. Service, in India, had reached the College, and 
would soon be prepared, and deposited in the Museum. Also, that 
a beautiful series of specimens of birds, brought from the west coast 
of Africa by StafF-Surgeon Dr Gordon, of this city, was in the course 
of preparation. The receipt of a collection of copper ores, from the 
famous Australian copper-mine of Burra-Burra, presented by Assis- 
tant-Commissary Neill, was also acknowledged. 

The late W, H. Towns end. Esq, — A notice of the death of the 
accomplished Mr W. II. Townsond, artist to the Society, was com- 
municated to the meeting by Professor Jameson. The loss of the 
remarkable and varied talents of that gentleman, so universally ac- 
knowledged, will be long and deeply felt by the Wernerian Natural 
History Society. Mr Townsend excelled in delineating objects of 
natural history, of comparative anatomy, and morbid anatomy ; and 
his drawings of geological subjects and of the physiognomy of coun- 
tries, were excellent. It was remarked of Mr Townsend, that he 
had left in Scotland few equalling him in these important depart- 
ments of art. 
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1, Contributions to the Flora of the Brown Coal-formation. By 
Prof. Giippert.— In tlie year 1839, I oxarnined some of the bitumi- 
nouH wood found in the brown couUformatiori, in various diatricta of 
Noi'thern GerDiany,* and at that time described two species {Piniie» 
pTotolarix and TcMt(e« Ayckii), which, Crom the width of their dis- 
tribution, seuuied to rae peculiarly deserving of attention, More re- 
cently, in the work published conjointly with Dr Berendt in Danzig, 
.^n the vegetable remains found in amber, I collected a flora, com- 
iHtBing Gfty-four species, which, in regard to the genera, eould not 
Tie distinguished from that of the brown coal ; although no brown 
ooal-bcdtj, containing amber in its natural position, have yet been 
certainly pointed out. The amber, which I formerly thought I had 
discovered in the brown coal at Muskau is nothing more than Ketin- 
asphalt. I now possess a small stem covered with tlie bark, on 
which the resinous exudation appears in drops, and many othui' Ibssil 
con iferas, among them even taxinuo;, shew the same appearance, but 
none of them, so far as 1 know, such an abundance uf resin as the 
small stems and the fragments of wood in my collection which pro- 
duced the amber. These I have figured and described in the work 
mentioned above, and they have been seen by a great number both 
of GerDian and foreign naturalists. At present, tbey must be re* 
garded as the only remains which give us any certain knowledge of 
the existence uf at least one tree producing amber, although I have 
no doubt that there were severaL Sr Thomas, to whom I am in- 
debted for many interesting contributions to my inquiriea, having 
chemically examined several remains of wood from the brown coal- 
deposits of the Samland, and found succinic acid in them, considers 
that these trees must aLo be added to tliose producing amber, and 
that these deposits generally must be regarded as the place in which 
this substance originates. I would, however, remark, that this fact 
alone cannot be considered as sufficient proof, eince succinic acid oc- 
curs as a product of oxidation of many kinds of wax or fats, in many 
deposits of brown coal, and even in the resin of still existing coni- 
fene and several other plants, as in wormwood and lettuce. The 
actual occurrence of amber in the wood or the layers of bark, can 
alone prove decisive, and justify us in regarding a fossil as belonging 
to a tree producing amber. But even were the original bed con- 
taining the amber tree actually discovered on the coast of Prussia, 
and that it may be ho I have the less reason to doubt, from having 
never visited the place myself; still the numerous facts collected by 

* See a paper " On the Bitumlnoua aad Petrified Wood recently diaoovered in 
the baanltic tufit of the bigh ^ealbachkopfe iieur Siegcn, witli Remarks on the 
3niwn ('oal-formation generally," in Karsten and V. Deehen'e Archly, vol. liv., 
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my respected coadjutor, proving tlju wide drifting of the amber by 
AaoAa in tlie districts round tlte Baltic, lose nothing ol' tbeir T&lui. 
and I caa now only confirm their trutli, from many oltserrations 
which I have either made peraonaliy in Silesia and the Lausitz, or 
obtained from others." In not one of the many brown coal-beds 
opeoi'd in our province has amber ever occurred, but always in the 
undoubted drift deposits (in rien aufyesekwfmmtem Xunrfe) above 
them, generally very near the Burface, in sand or loam pits with many 
boulders, and, as Tery lately above the brown coal-bed at Schwiebns, 
with fragments of friable wood, rounded on all the comers like drift- 
wood, such as I never saw in our brown coal- deposits. The number 
of localities in bnth provinces known to me at present, amounts to 
nmeCy. I confine myself in these, as in all similar cases, entirely 
to obnervations on which prejudice can have no influence, as I do not 
consider niysdlf qualified to decide on geognostic and geological ques- 
tions ; but I entreat geulogists not to neglect such observations, 
especially at present, when there seems a disposition unconditionally 
to recognise our brown coal-deposits as the native place of the amber, 
I have only interfered with this question, so far as, from ttio exist- 
ing materials, considered in a purely botanical point of view, I have 
endeavoured to shew, what hitherto had not been done, that there 
existed at least one acnber-bearing tree ; and, at the same time, from 
the other inclosed vegetable remains, to consti'uct a picture of the 
co-existing flora. A solution of the still unsettled problem of the 
original I'epository of the amber, I leave to geologists ; almost tba 
whole of the specimens of the amber tree in my cullection mentioned 
above shew distinct traces of having been drifted. 

Continually occupied with the examination of the bituminous 
wood found in the brown coal -d^rpos its of Northern Germany and 
the Rhine, I shall annex to these observations a few of the results 
obtained. 

(1.) The predominance of conifens seems very remarkable. Among 
300 specimens of bituminous wood collected in the Silesian brown 
coal-deposits alone, only a very few other kinds of dicotyledonous 
wood occur. This seems the more remarkable, since, in many places, 
leaves of dicotyledonous trees, with deciduous foliage, have been 
found in the clays of the brown coal -formation, and yet in the coal- 
beds the trees on whicb we may suppose them to have grown are 
wanting. This might be regarded as indicating a formation from 
drift-wood ; but the following considerations aro opposed to this view. 

In the brewn cual-beds at Blumenthal, near Neiase, wood of de- 
ciduous trees occurs, along with twigs and fruits of a Taania and 
Cupresainta ; amongst the trees only Taame and Cupressinea, with 
no trace of any other kind of dicotyludouous tree. This seems an 
important fact, as perhaps leading to an explanation of this remark- 
atJe phenomenon. 1 believe thai ittTHv^Xiw^Tocess of macer&tion 

* JuJIus Miillec in der AUgem. WatM.t«l\»V.7.iA*„-i™%wi&«,-<ii-\.,1.'fti*\.. 
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ani] di'cum position, to wliich tho TegBtation of the brown coal-forests 
was subjected befoi-t it was buried butweun layers of earth, and pro- 
tected iVom atniospheriu influences, the deciduous-leaved trees loat 
their organic connection sooner than the highly reninuus wood of the 
conilcrce, and hence fell to pieces, whilst the latter were, for the 
most part, preserved, — a view, go far as I know, \a harmony with 
the result of experience on the duration of these kinds of wood in 
Bimilar circumst«nces. I throw out this, however, only as a con- 
jecture, which may perhaps be subsequently confirmed by an exa- 
mination ol' different brown coal-deposita. 

(2.) The number of speciea is, on the whole, very Bnioll, in compa- 
rison with tho enormous mas»i of brown coal they have contributad 
to form, from which we may conclude that the coniferee of the an- 
cient world had a similar gregarious mode of growth with those that 
now flourish on the earth. To prove this in certain beds, even for 
single species, I collect as many specimens of diS'ei'eat trunks or 
fragments of bituminous wood && are to be found, and then examine 
them. From this, the predominance of certain specias at onw ap- 
pears ; and though it may be justly remarked that several fragments 
of one and the same tree may often occur, still frequent repetition of 
this somewhat laborious process at last enables us to obtain a result 
approaching nearly to certainty. 

(3.) The fossil specit-^s are remarkably distinct from those of the 
present coniferous flora of Northern Germany ; few resemble onr 
Pmuf afcies and Pi^ea, and 1 have biliierto only found a single Bp6- 
eies with the structure of Piiiuj aylv&at*\s, or generally of the genus 
^tmi, as limited by Richard and Link ; the greater part agree 
widi CixpT^imea^ if wo may judge frani the smooth bark of the 
—hrger stems, the sharply-deflned annual rings, the smaller number 
k,^ cells contained in a medullary ray, although there are exceptions 
' to this rule ; while the predominance, even quantitatively, of the 
font) of Taxus, of which I can well distinguish at least four species, 
'is remarkable. Among them are bpecics of which the wood, formed 
of cells with thick walls, is denser and more compact than that of 
the existing Taxus, but alsu one spocies of uncommon lightness and 
with large cells, similar to the wood of the North American Taams 
monfana, Nutt., or Tarreyn (a.vi/oiia, Arnott. My present, as well 
m» former researches, shew as a whole that a great similarity pre- 
vails between the flora of the brown coal and the flora ol' the tem- 
perate zone of the United States of North America. This will 
appear more decisively when I aoi able to bring together all the 
^^^ results bearing on this point. 

^^L All the species of Taxus observed in the brown coal differ romark- 
^^Enbly from those now existing in the thme or four fold striation of the 
^^Ksides of the cells running at acute angles ; whereas in the latter, a 
^^K^ingle fibre forms an almost horizontal spiral. In manif brown, cuai- 
^F^depisib in Silesia, as well as in Prussian Sa,Tio^\'j l^\jA'^^-^^iM*as, 
^Mm&Uh TVorschen, Gramscholz,TU>ss\iRc\\,De«.tN^ie».wsvA^*,'^'-^^'^'^> 
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ToUwiti, near Diireuberg, Voigsledt, aear Artom), specie* of Taxm 
seem to predominate, even quantitatively, and among tliem the 
Taxitea At/cldi, furmerly described, has an uncommonly wide distri- 
bution, not only in the localities now named, but also occurti in the 
llhenish brawn coal deposits, in llefisenbriick, near Laubach, iu the 
W^tteraii, in Sileaia, the Lausitz, at Kedlau, n<.-ar Danzig, in the 
Saniland iu Prussia, and Oslrulenka in Poland. Further researches 
will undoubtedly sliew similar reaults in relation to other species, as 
for example the Pinile* protolarix. 

(4.) Narrow rinnual rings, consequently a highly -com pressed 
gruwth,such as in existingconifi.-ree,!s only found, according tuMartins, 
in high northern latitudes, and, according to my own observations for- 
merly published, on high mountains, is constantly found prevailing 
in the bituminous trees, and imparts to some of the wood an uneom- 
tnon density and we^ht, similar to that of Guaiac wood. In many 
Hpecies, I have counted 15 to 20 annunl rings in the breadth of a line; 
of couriie in round stems, as in tbuse pressed flat, the inllu<:nce of the 
compression must also be taken into account, though in other re- 
spects its influence, as for instance on the walls of cells, is less than 
might be imagined. A stem ot ^ Pinitet protolarix, from the brown 
eual-pits near I-aasan, with a diameter uf 12 inches in breadth and 
16 inches in length, shewed, in this narrow circumference, not fewer 
than 700 annual rings. Yet in the ancient, as in the present world, 
there was a great diversity in the I'ate of growth even of the same 
species, for iu another nearly cylindrical stem of this tree, 16 inches 
in diameter, only 400 annual rings could bo distinguished. 

(5.) I have repeatedly obnerved on Irunka and branches the broken- 
off twigr, and branches gruwn over by new layers of wood, and to 
my great joy, in the brown coal-pit of Fraucisca, at Popelwitz, near 
Nimptsch in Silesia, a stump of a conifera perfectly shut in by the 
mote recent layers, which might have served right well for a Krater, 
or drinking cup, for which, as Theophrastus tells us, the ancient 
Thracians used these stunips of the pine. As the same laws oi ve- 
getation prevailed in the ancient and in the existing creation, there 
is nothing singular in this observation ; yet still it seemed to deserve 
a passing notice. — (Arbeiten der Schlesichm Gesitlhch. 1847, p- 74; 
and Quarterly Journal of the Geological Society, vol. v., p. 4.) 

2. On the Ampo, or Tanak ampo, ati earthy substance eaten at 
Samarantf and in Java, its geological position, and the organisms 
it contains. — This earthy or clayey substance, already noticed in the 
year 1792 by Labilardier, occurs, according to M. Mohnike, in many 
points at a height of 4000 feet, among the secondary foroiatiuus 
which extend from north to south in the island of Java. It is in 
genei'al solid, plastic ; it is kneaded and formed into small rolls, 
which are dried over a charcoal fire. These rolls aiw eaten with 
gi-e&t avidity and as a dalicac^. E\iYBn\iBT^, < 
earthy substance, discovered in it ttom tWee Vo ^iim.t -^ 



I 



Scienlijiv IntetUgence — Zoology. 377 

thirteen phytolithaires, it circutiiGtancu which seemeil to indicate that 
the earth gr clay was a fresh-water tertiary deposit. 

3. The Geognostical Posiiiofi of the NvminuUtic Formation. — 
M, L. Kutimayer, in his researches on the nummulitic formation, 
Arranges it in the tertiary class; and also the Alpine mauigoo, or 
Hetrurian formation, which in Switzerland lies over it. He arranges 
in the same formation the whole series of the sandstone of Gurnigel, 
of which the sandstone of Ralligen, and of Tavigliaiiaz are but a 
modification. 

4. Marks of Oladal Actioji in Ireland. — In a late visit to Ire- 
land, I have observed undoubted evidence of glacial action in the 
polishing and scratching of rocks in several parts, as near Limerick, 
on the; summit of the cliiTs at Kilkee (on the coast of Clare), and at 
Howth near Dublin. These points appear to me all tuo remote from 
any mountain or valley in which a glacier could have originated, for 
that to have been the cause of their appearances ; and, taken in com- 
bination with similar instances which I have found in several parts 
of the east coast of Scotland and in Wales (likewise remote from any 
spot adapted for a glacier), I am inclined to the opinion that they 
have resulted from a great part of these islands having at one period 
been entiivly covered with ice, like some of the Arctic regions at the 

-[absent day. It has also often occurred to me, that the action of a 
ma^H of ice in motion, is to be obseiTed in the broken edges of some 
of the softer slaty or shaley rocks, especially where the beds are 
nearly vertii.-al, and their upper termination appears to have been 
broken or pm^hed aside, and, generally, in one direction, by the pass- 
Age of a heavy mass over it, when, from the softness of the rock, it 
could not bear such a shock without fi-acture. This appearance ex- 
tends sometimes fur several feet between the surface-soil and the 
more solid rock, several goud onaniple^ of which may be seen on the 
diffs extending from Arbroath towards the Red Head, Forfarshire ; 
oa the summit of thiR promontory, ttie rock, being much harder, has 
not been shattered, but shews marks of polishing and scratching. 
May not the enormous triturating power of such a coating of ice, as 
well as that of glaciers and icebergs, have formed, from the distruc- 
tion of the rocks with which they have come in contact, much of the 
deep Bubsoils (day, sand, ^.} with which great part of these islands 
abound? — W. C. Trcvelyan {Nettlecombe, 16(A February 1849). 



b. Fertile Mules. — M. Wagner announced to the Academy of 

|45ciencesof France that he has receivedfromM.de NanziD,Dii'ectar of 

e Royal Veterinary School of Nnples, a memoir of great physiolo- 

KJcal interest, which he laid before the Society, accompanied with the 

r following obserpatioDs. The memoit ia enwdei, iTAofTw oi tontc^- 

p meneo et alia Jlgliatura de «»i'i Mu(a, 1& ^a^es, 4to. 

, /{ is vedl tnown, says M. Wattner, tVafc fti« tsasTOi, '^'^ *""* "^"^ 
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is connected with that of the kurse and iLe dollle)^tic animals frftm 
the earliest niitii^uity, and that from the mast ancient times the mule 
has buen employed, in the south of Europe, and in the present day, 
perhaps, even more generally than ever, in drawing or carrying bur- 
dens. It is a fact generally known, that mules, male and female, 
are ateril, and that we cannot succeed, by copulation, cither between 
tlleinselTes or with the original auimala,— the horso and ase, — in ren- 
dering them fruitful. In all countries where mules are reared, the 
most ignorant individual is aware thai these hybrids are infertile, 
and he considers the facts of fecundation either ax fables, or as won- 
ders which, like extraordinary celestial phenomena, are onienE of 
evil. This opinion is general throughout Italy and Sicily. Cases 
of fecundation are, in fact, Tei7 rare, tho greater part diiuhtful, and 
atill more rarely well established. In Uermany, where the mule has 
been reared only in very restricted localities, no fact of this kind 
known to me has hitherto occurred. In aouthorn Europe, many in- 
stances are recorded. Aristotle, Herodotus, Varro, and other ancient 
writers, have mentioned some instanct^s, and oihers havi; been related 
by authors up to the present time. M. A. Wagner of Munich lias 
recently made a critical examination of these, in the sixth volume of 
the new edition of Schreber's History of Mammifera. M.de Kanzio 
reports some cases of this nature from the Italian writers of the six- 
teenth century, which had escaped the notice of M. A. Wagner, aud 
they always regard them as dismal presages, signals of war, pesti- 
lence, and famine. In extra -IJuropean countries, experience has 
proved only tho fact of sterility ; and the theoretical opinion that the 
fecundation of these hybrids ought to be more frequent in warm 
countries, is by no means verified in regard to South America, at 
least if we may rely on the testimony of Azara, an attentive and 
conscientious observer. 

In the memoir in question, it is unfortunately not mentioned 
whether the mule was the produce of a male or female ass. In 
Italy, it is the custom to call both by the name of Jlifu^. It is 
known, however, that they distinguish the mule, Equiis muhtt, in 
Italian Bardotto, which is the produce of a male ass and a mare, 
from Eqaits hinnui, in Italian Mulo, which is the produce of a horse 
and female a5.s. If we refer to the figure given in the memoir, of the 
mother and colt, these animals will be found to boar a greater resem- 
blance to a hui'se than an ass. On tho other hand, MM. Panizza and 
Capelli, in the report on this subject which they made to the Italian 
congi-L'ss at Naples, in 1845, express doubts with regard to the 
mother, as affording unociitain indications of hybridity in its charac- 
ter. Yet I am disposed to believe, with tliese two authors, and 
after inspecting the documents, that there cannot be the least doubt 
that we hare here an authentic example of the fecundity of a hybrid. 
The mule in question belongeiV to a ceft^m "Vva,weKax<i Mastvaugelo. 
f/'tiu cojiiniune of Aniana, m t\ve ^to-iTOce <i^ tMJWaKBXti. V\.-«%g, 
I imight forth on the 15th Ju\j Vai4,4m>ia wX'^A. ^■i.w&'s^ 
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aGtonishmenl in the uounti'y, that tlif tact was eslablithed by a regu- 
lar iiivtstigation. This mule had been covered by a stallion horse; 
but while she was with foal, the thing appeared so Lncre<]ible that 
ehe was considered as affected with dropsy, and her master wanted 
to get quit of her. Eight months after the birth of the eolt in ques- 
tion, which, it may be mentioned, thrived well, an attempt was made 
to cover her again, but without success. 

At the conclusion of his memoir, the author gives us the results 
of a microscopic examination, which he undertook along with M. de 
Martins, of the sexual oi'gans of another mule. It was found that 
the primitive ovule, the vesicle of the germ and the blastoderm, as 
well as the oviduct and uterus, &c., are precisely the same us in the 
mare and female ass, and that it is impossible to detect any anato- 
mical condition to account for sterility. A beautiful engraving pre- 
sents ftll the details of this investigation. 

I have made many attempts to produce hybrids among mammi- 
fera, as I had formerly dune among birds, but hitherto I have not 
Hucceeded. The work in question couQnus the conclusiuiis I had 
drawn from thu cxaminatioD of birds, naniely, that, in the organs of 
the sexual parts where the germs are developed, there are fewer dif- 
ferences iu female mules, compared with those of the female animsia 
from which they are derived, tlian in the male ot^ang. Hebenstreet, 
Bonnet, G-leichen, MM. Pi'evust and Dumas, have examined the 
sexual organs of mules, and they have never niet wiih the conditions 
of a procreative sperm, that is to say, containing complete sperma- 
tozoa. I know, moreover, that in the mules of birds, we find only 
an incomplete production ol what are called spermatic animals, and 
Brugnoue is the only writer who, contrary to the preceding experi- 
ments, says that he found mobile fillets in the sperm of mules. Some 
years sincf, I begged M. llausniann, of Hanover, since deceased, to 
undertake new researches on this subject. This philosopher has eni- 
bodied his observations in an autogi-aph memoir, which unfortunately 
.has not been published, but it appears that a mare which had been 
several times covered by a mule never became pregnant. The semi- 
nal fluid of a male mule in season for the twelfth time, analysL'd after 
covering a mare, contained no spernmtozoa. 

From all the facts hitherto collected, we may, therefore, conclude, 
that wherever examples are alleged to have occurred of fertile copu- 
lations of mules, they always refer to I'euiale animals ; that the pro- 
(veative faculty appears absolutely wanting in male hybrids ; and 
that this fecundation, which is excessively rare, cannot take place 
without the effective production of living and mobile spermatozoa. 

6. The Oil of Herrings. — M, de Quati-efages has addressed a note 
to the Academy of Sciences on tiia extraction of the oil of herrings, 
and the pi'eparation of langrum, a manure which he considers fitted 
to form a substitute lor guano. 

The object of the note is to draw a,tU:t\\,lon \a wiTO«'itts*a,'yiti\\\Si.s. 
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kirn calculated to open up a branch of industry 
ice, anil to enrich agricul'ure with an entirely 
new manure. These facts are derived principally from the unpub- 
lished docunienta which M. Noal de la Morinicre, Ut« General In- 
spector of Fisheries, had collected for a GeDsi'&l History of Fishes 
among the Ancients and Moderns : but he died after publishing only 
the first Tulumo, His pnpers, Bret submitted to Cuvier, passed into 
the hands of M. Valenciennt's, who communicated them to M. de 
Quatrefagea. 

A very simple process is employed to axtract the oil of herrings. 
The 6sh are boiled tn fresh water for five or sis hours, and con- 
stantly stirred. When the herrings are reduced to a pulp, the mass 
lb billowed to cjul ; the oil swimming on the surface is then collected, 
and clarified by filtering, or simply by pouring it Beveral times from 
one vessel into another, and it is then put in barrels. It thus ap- 
pears that the expression to bum herrings, which is uwd to express 
this process, is far from giving an exact idea of it. 

The preparation of herring-oil, known in the thirteenth century, 
and practised in France under Colbert, was carried ou on a large 
scale in Sweden in the last century. At iirst, only the gills and in- 
testines of the fish, the parts removed before salting, were used ; 
but afterwards the entire herrings were employed as the manufac- 
ture became more lucrative. Places for carrying on thi? procet-s 
were formed on almost nil the i-ocks along the aea-coast. Thu 
burners had thus the means of transporting the fish to their esta- 
blishments almost without expense, and likewise of easily getting 
quit of the matter which remained in the bottoin of the boilers irfter 
the oil was extracted. This residuum, called tantrum, was thrown 
into the sea. M. de Quatrefages proposes to make use of it as a 
manure.— (X'J»i*(it«i. No. 780, p. 382) 

7. M. Povcket on the. Digestive and Circulating Organs of In- 
fusory Animahi. — Naturalists are not yet agreed with re.spect to the 
degree of organisation which the greater part of the microzoary ani- 
mals attain. Some deny them interior organs; others, on the con- 
trary, think that tbc-y possess a somewhat complex vital apparatus. 
M. Pouchet is of opinion that the imperfection of our knowledge, 
relatively to the organisation of these animals, has been owing to 
this, that, with the exception of the Vorticelli, which are ill fitted for 
the study of the vital phenomena, the same individual has not been long 
enough subjected to observation, aa they suddenly disappear from the 
field of the microscope. Ho has succeeded in making longer and 
more accurate observations, by placing Hicrozoa on very fine lawn, 
and pressing the latter slightly with the compressor. Meshes or in- 
tervals were thus obtained from 0-10 to 0'12 of a millimetre, in 
each of which he could usually retain only one of these animals of a 
pretty considerable volume. 1\\eve, ■s'v.VmA 4w»bUn^ them, one 
e^uid follow successively the moAe o? Vn«uiS.tttim^\.\\B aXiTOt^Aa.'c'j wiM- 
stances, tie process by wliict these viete &.«\4ti. 'wv 'C&a fe\a-a«^',& 



Scientific Inltllit/ence — Zitologi/. 381 

Tesioles, and, finally, tbeii- expulsion in Chu state of excrements ; 
there, also, one might count the contractions of the vesiciea intended 
for circulation, and determine the intervals by mca^urbg the ex- 
tent. 

The following particulars, says M. Pouchet, are what I hare dis- 
tinutly observed up to the pri-Eent time ; and they iire points, I be- 
lieve, reijptcting whiuh no serious objections can be afterwards en- 
tertained. 

ls(, In thu Infuaoria, named Polygastrir by M. Ehrenbirg, there 
evidently esial vesicular stomachs mora or less numerous. 

2'i, The number and diameter of these stomachs is fixed in each 
species that has attained its full development. 

3d, In the Voi-ticelli, Trom 30 to 40 vet^icular stomachs can be 
counted, from O'OOB to O'OIO of a millimetre in diameter, when 
they are GIltd with food. In the Kolpodes, there are always from 
20 to 30 vesicular stomachs of O'OLO of a millimetre in diameter 
whon filled. 

4iA, The gastric vesicles never run into one another when they 
come ill contact. It is ea^y to percuive that they have distinct walls. 
The alleged rotation uf these stomachs is a curious optical illusion. 
These organs are fixed in their respective region, and never remove 
from it but in respect to the elasticity of their tissue. 

5tA, The aliment does not form a bolut; swallowed at once, and 
producing by chance vacuities in the tissue of the animalcule; on 
the contrary, it is introduced gradually. It is seen at first to fill 
partially each of the gastric vesicles, and then to occupy them en- 

6(A, The oonti'actile vesicles of the Microzoa are true circulatory 
organs, representing the single or multiple heart of the higher ani- 
mals. It is impoiisible to regard them as respiratory or genital 
organs, as some naturalists have done. 

7iA, These contractile or cardiac vesicles are usually single, and 
contain a Huid analogous to blood, presenting a texture of a clear ful- 
Tous yellow, which renders it easy to distinguish them, 

8tA, In the Vorticelli, the cardiac vesicle is single, and acquires 
an enormous volume compared with that of the animalcules. In 
Vorticelli of 0-080 of a millimetre in diameter in length, it attains 
to 0020 of a millimetre in diameter when fully dilated. It appears 
also that in these Microzoa it has distinct walls, and that it ter- 
iorly in a yellowish conduit. In the H-olpodes, the 
cardiac vesicle is likewise single, but proportionally smaller ; it is 
0'016 of a millimetre in diameter in individuals O'lO of a millime- 
n breadth. In the Glaueonus, it is only O'OIO of a millimetre 
in diameter. In the Dileptes, there are two cardiac vesicles which 
contract succesaivuly, one at the posterior extremity of the body, the 
other towards the centre. 

9th, In the Vorticelli, the cardiac ^ejjVc\ft &N\&')ftv-j ^i-sV^, ■«i^^ 
empties itsolf only at long inlervaVft, \>Ul\< svii&aTi.^ - "Vx. wKv^-t'sKSfi' 
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o»ery two gr bis luiniites, acconJiiig to the temperature or ritallt^ef 
indiv!dualii. In the KlopodeN aod Glaucoiiue, the inorements of tha 
vesicle esaclly imitate those of the heart ; they are very close 
upon one aaothiir, and the organ dilateii and fills install taneou sly 
with sanguineoDH fluid. The contractions lake place nvery 7 to 10 
seconds, at a temperature of 2U° 0. 

M. PoucIiKt's observations have been made on the following spe- 
cies ; — Vofticella infusiorum, Duj. ; Klopoda cucuUus, Muld. ; 
Olawcoma seintiUans, Ehr. ; Dileptat folivm, Duj. — {L'Inttitat, 
2dth November 1S48, p. 319.) 

8, Artifidal Fecwvlation of the Oaa uf FitKet. Bi/ M. A. de 
Quatref'iges . — The remarkable fecundity of fishes is well known. 
By the researches ofditTerent authors, it has been at^certainod tliat a 
perch, nf medium siie, contains 6»,216 ova; a pike, of 10 kiio- 
grammee, has afforded 166,400 ; 167,400 have been counted in a 
carp weighing a little more than 1 kilogramme, and 621,600 in 
another individual of the same species which weighed 4i kilogrammes, 
llousaeau gives 7.63d.20U aa the number of ova in a sturgeon, and 
Louwenhoeck has reckoned as many as 9,344,000 in a single had- 

Looking at these figures it is natural to ask, how it happens that 
tlie number of fishes is not more considerable. 1 his may, per- 
haps, lie explained by taking into account the oircunistanues which 
prevent the development of these myriads of germs. We know that, 
in the gi'eater number of fishes, there is no copulation. At the time 
of spawning, it is ti'ue, the males and females ahke seek for localities 
suited for the development of their ova ; but the latter are deposited, 
and the fecundating liquid emitted, without any union of the sexes 
to secure the contact of these two elements. Fecundation is quite ac- 
cidental, and, consequently, a great number of ova perish without 
being fecundated. Besides, the spawn of the females is very often 
devoured at the very moment of deposition, either by voracious fishes, 
or by the parents themselves. Lastly, the spawn laid near the banks, 
in rivers and ponds, very often perishes, by being left dry in conse- 
quence of the waters retiring from them. 

Artificial fecundations would remove all these causes of the de- 
struotion of the ova, and the practice to this method presents no diffi- 
culty. It is sufficient to place the Hpe i-oe of a certain number of 
females in some vessel along with a quantity of water sulKcient to 
allow the ova to float freely when the liquid is shaken, then to press 
out the milk of the male into thin vessel. In a few instants, if the 
ova have reached their term, and the fecundating liquid be sufllcientty 
elaborated, fecundation will be completed; all the ova will be fecun- 
dated. We know that fishes, experimented upon in this way, fulfil 
these conditions, for, by pressing the abdomen slightly from before 
fcaciwaids, we can easily si^vveeie ottl v\\e wiW.e\\\a ot' the reproduc- 
tive organs. The ova onco Secun4Meft,QM^^Ui\»^\»raA\Ti».«i\ji^ 
tioa proper for their deveW^metit, B.n4\\MB ^twia'a.'CwTit wia iwjniwfc.^ 
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I which Twy with llie species on wliich we uporate. The ova of fishes 
of stagnant watei'a and fisb-pondx require little care; it is Buflicietit 
o place them in a sput having a. bottom of aquntic plants, where the 
water in tranquil, and of little depth. They ought, besides, to ba 
protected, in some way, by a kind of net-work, for example, against 
the attacks of their enemies. The ova of fishes, inhabiting running 
[ Haters, are a little more difficult to hatch. The following is a very 
V ample process, which has been practised with success sinca the middle 
I of the last century by a German, Count Crolstein, to bring out the 
' joang of salmon ; — Construct a box with a moveable cover, about 
;rQS long, by 30 or 33 centimetres broad, make aji opening of 
Iti 01' 17 square centinjetrea at the two extremities, and close them 
by a close grating. The bottom of this box is covered with sand and 
very clean gravel, then the apparatus is placed on the margin of a 
running stream, in such a manner that a slender stream, about an 
inch deep, may flow gently through it. We thus obtain a kind of 
artificial rivulet, protected from all invaaion from without. The fe- 
cundated ova of the salmon are then placed upon the gravel, the case 
is closed, and from tiuie to time care is taken to clean the ova by 
agitating the water slightly with a feather to remove the least dope- 
sit of mud, which, by adhering to their surface, might interfere with 
the succesii of the operation. In about thirty or forty days, accord- 
ing to the temperature, the young ^ahnoii issue from the egg; they 
live for some time in the box, and then leave it for the adjohiing ri- 
vulet, which ought to lead to a &sli-preserve or pond. If the latter 
is conveniently arranged, the young salmon remain there and ac- 
quire their ulterior development. Count de Golsteiii assures us that 
lie obtained, by a single experiment, 430 salmon, and that they en- 
abled him to stuck several hsh-ponds. It will easily be seen that 
this sanie process may be applied to the rearing of all kinds of fresh- 
water fishes. 

If I am not deceived, we have here the necessary hints to give 
birth to a kind of economy altogether new, at least, in France. 
Young salmon hve very well in fronh water till the age of two or 
three years ; at this period, they have reached a length of from 35 
to 40 centimetres, and are much esteenied on account of the delicacy 
of their Sesh. These facts, well known in Scotland, have led many 
to attempt to discover the means of inducing salmon to spawn in 
fish-ponds where the young may be reared fur sale. This end has 
been attained by forming canals of running water whii-h terminate 
in the great rivers ascended by salmon. By means of works, often 
very expensive, cascades, too high to be surmounted, have been 
broken down into falls which the^e fishes can easily ascend. By 
combining these various means, salmon have been conducted into 
countries to which they never before penetrated, and even into basins 
prepared to facilitate the development of the jouivj^, A.tLi.fii\a.V fe- 
aandatioDB, and transporting joung saWtm VaX'J&eA. "aeas ^^oksskj,, 
WDu/d render all these preUmiua.rs ei^ei^^a wnncm's^M'i , wA. *&*» 



Sciendjlc InleUijjence — Zoohi/t/. 



the 



rearing 



nf thcso iii>heB 01 



11 local! tea 

when they leave the 



remote fram those 



I for Tresh 



Xa which wilniun t 

wMorx. 

In iLict, it is not even necfsaary, for the euccess of fecundation, 
that the Gshea employed should b« alive. M. de GoUtein has fecun- 
dated tlie OTU of a trout whiuh had betii four days dead, with entire 
BUCcesB. It is pi'obable that the fecundating liquid likewise preserves 
its properties long aftor the death of the males. This le, at all events, 
a fact which I have often verified in regard to invertebrata. More- 
over, young fiiihea, after they are hatched, are nourished, for a pretty 
long period, at the expense of the vitelline substance enclosed in their 
intestines. Salmon, in particular, appear to have no nt^ed of other 
nutriment till the end of a month or six weeks. It will be seen that, 
to the other advantages presented by the prooess of which we speak, 
we must join that of facilitating the dissemination of species. Our 
rivers, ponds, and lakes, may easily be enriched with species valuable 
for the delicacy of their flebh, or for their gi'eat fecundity. Attempts 
have rarely been made to natui'aliEe foreign fishes, and yet the suc- 
cess of some trials ouglit to have encouraged experimenters. The 
Gourami of China liab been naturalised in the ponds of the Isle of 
I'rance, and afterwards in Cayenne. China has fiirnibhed ua with 
the gold fishes (Ci/prinug auratug) so common in our ponds. The 
carp itself, now spread throughout Europe, very probably came from 
Persia. First introduced into the south of Kurope, it was not till 
the middle ^es that it penoti-ated into Prussia, and that country has 
now made it a considerable article of commerce. It was not till the 
sixteenth century that it was imported into England and Denmark ; 
later still into Sweden and Russia, and although it loses somewhat 
in siiie, it bears the rigorous winters of these countries very well. 
The employment of artificial fecundation, applied and perfected by 
experience, would certainly one day give an entirely new importance 
to the managcnient of ponds, and vender a produce, which is now ne- 
cessarily irregular and, at most, triennial, an annual produce. It is 
well known that a rest of three years, at least, is neeessary before a 
pond that has been fished can be repeopled. This is a great incon- 
venience ; in order to remedy it, it would be necessary to divide the 
pond into three or four compartmeutx of unequal size, com niunicating 
with each other by means of sluices. The smallest of the^e com- 
partmentH should be arranged for hatching the ova and rearing the 
fry ; evei7 year the fishes might be driven from one compartment 
into the other, until they reach the last, which might thus be fished 
to the bottom every year, and immediately re-stocked by individuals 
from the nest compartment. Reserves placed at the sides would 
enable us, moreover, to preserve fishes which we wished to become 
old.~(£'Jnai»(«t. 8(A November 1848, p. 342.) 

9. On Electric FUkea. — M. B.. Wagner has laid before the Aca- 
demy of Sciences, an extract from his new researches on electric 
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Since iiiH first investigation on this subject, the author has studied 
» greater number of electrical fishes, and has directed his attention 
particularly to their nervous system, mure especially of the brain. 
He has undeavoured to determine anatomically wlmtlier there was in 
the general stnictui'e a cmtain central organ (a ganglionic mass) 
combined with the brain and spmal marrow, in which the nerves of 
the electric organ might originate, or whether the ganglionic siib- 
sCanoe neceusary to tbia structure, instead of being apparent to the 
I eye, may not be often merged in different parts of thu interior of the 
brain or spinal marrow. Uu has endeavoured to ascertain, in the 
mcond place, whether, in tlie lir;;t general case, the original plan of the 
structure of the brain, which, among vertebrates, evidently presents 
the most simple form, undergoes any modification by the appearance 
of these accessory ganglions, or whether these organs are connected 
with the general plan, or whether they cunstituta an ulterior deve- 
lopment of tiie already existing portions of the brain. 

The sothor's observations refer to Torpiila, the Narcine, Gym- 
<notus electricus, and the electrical Malapterus of the Nile, and it 
I appears to result from them, both in a morphological and in a pliy- 
I Biological point of view, that it is exlremely doubtful whether the 
' ' brain be the seat of a nervous centre for the electrical apparatus ; he 
rather thbka that this centre esists either in the medulla oblongata, 
or in the spina! marrow. 

10, Dt J. Y. Simpson on the '• E/eets of Chloroform on Lowtr 
Ammah : — 

(1.) In animals belonging to the class Arttculata. complete local 
and limited anassthesia can be produced by the local and limited ap- 
plication of the vapour or liquid of chloroform to individual parts of 
L. the body of the animal. 

^2.) In Butraohian Jteptilea, the tail, or an individual limb, can be 
sifected in the same way with local anaesthesia, by the local appli- 
cation of the chloroform ; but, in addition, general ansisthesia of the 
animals usually results in a short time, in consequence of the chloi'o- 
form absorbed by the exposed part coming to affect the general systeni, 
(3.) Ill the smaller Mammalia a single limb, or even the whole 
lower or pelvic half of the body, can be rendered anaesthetic by local 
exposure of these parts to the influence of chloroform. 

11. Efects of Local Ancesthexia on the Human Body: — 
(1.) lu the human subject, partial, and periiaps superficial, local 

anKSthesia of a part, as the hand, can be produced by exposing it to 

the strong vapour of chloroform ; but the resulting degree of this 

local aniesthesia m not sufficiently deep to allow the part to be cut 

^L or operated upon without pain. 

^1 (2.) Any agent possessing a atrongej" local benumbing Oi 

^K- thetic influence, would probably be dangerous, by its > 
^B powerfully on the general economy, before the local anses 
^^^'^tabUshed to a depth sufficient for opera,tvn^- 
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(3.) Artificial local anecstliesia, from any known anceathetic agent, 
seems object ionablu in any part iQtended to be opeiiited upon, in con- 
sequence of the vascular congestion and injection which attend upon 
and accompany tills local anaesthesia. 

(4.) There are few operations in which there is not previously a 
local broken surface; an<j the application of chloroform, &c., to such 
a surface, would be far too painful to bo endured ; no small degree uf 
suffering sometimes arising from even the exposure of the unbrokeu 
skin to their action. — (From Notes cni Loeai Anaesthesia, by Dr 
J. Y. Simp'On. 

12. Effect <f Low Temperature on Raw Fleih at an article of 
Food. — The fishmarket, says M, Ernian, was plentifully supplied. 
We particularly remarked a species of salmon, unknown in Europe, 
and called here the Nehna (Salmo Leudchtliys, Giildenstiidt; S. nel- 
ma, Pallas), and great quantities of the roe in wooden vessels. This 
is white and small in grain, and sold fresh; it is not salted till re- 
quired for use. These raes and thin slices of the flesh are deemed 
by the ilussians more delicious when raw than cooked, and are eaten 
as provocatives of appetite. Later experience taught us how much 
the influence of the cold tends to favour the adoption of raw animal 
food ; so much so, that it hardly requii-es the addition of salt — in 
fact, during the intense frost, the raw flesh even of wai'm-biooded 
animals loses its repulsive qualities. — (_Ei-man'B Travda in Siberia, 
vol. i,, p. 309.) 

13. Tlie Prevention of the Bed Bug {Cimex lectularius). — ^Mr 
Thomas Stratton, in reference to letters on the prevention of the 
bed bug (Cimex lectwlyiriwi), says, — " I have used Sir W. Burnett's 
disinfecting fluid, the solution of the chloride of zinc ; it was applied 
hy means of a foathei', to all the joints and crevices in the bedstead , 
and with complete success. The solution entering the wood rendered 
it an unfit, and probably a poisonous habitation for the Cimex. 

The prevention of these animab is of more importance than some 
may at first suppose it be : In some severe diseases the disturbance 
they give the patient may greatly impede recovery, and I have heard 
of instances where soldiers in barracks, finding sleep impossible in 
bed, have gone out of doors, and, sleeping there, have been seized 
with inflaniniation of the lungs, or other diseases, dangerous, and 
sometimes fatal.— ^nnafa o/Natarol Battory, Ser. 2, vol. iii., p. 78. 

14. Supposed Boring Powert of the Echinus lividus. — Having 
lately hod an opportunity of inspecting in situ at Kilkee, on the 
coast of Clare (Ireland!, the curious Echinus lividus of Lamarck, 
about whose boring powers much has been said and written, I have, 
after many observations, come to the conclusion that the animal does 
not possess any power, chemical or mechanical, of boring into rocks. 
This Echinus instinctively seeks for the most sheltered situations, 
eitiior ia mi angle betwteTi two tqcVs, ovin degressions resulting 

from the disintegration of Uio rocV, w\i\t\\ vw WvftiiAo-o*: mis GSxaw 
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very iiumurous and deep. Vtry young indiridualti I have Beverat 
times lound conilbrtably ensconced in deserted limpet or other sbella. 
The boitora and sides of the cavities occupied by tho Echinus be- 
ouuie in time smuutlied and deepened, mure partictilarly in lime- 
stone ; but tills 1 am convinced iii nut the effect of iiistioctivo action, 
chemical or mechanical, nor uf the locomotion of any one individual, 
but of that of countless ^enenitiuii!< which have successivel; inhabited 
\iM spots during the lapse of ages, and have thus gradually worn 
the stone away, and produced the remarkable appeaiauces as of regu- 
larly hored holes, the depth of which is in many caises increased by 
the growth of tho common niillepora around them. — (IT. C. Tre. 

BOTANY. 
15, Obiervations on Manna. By J. Stettner {Chemical Gazette, 
JWy 1848, No. 137, p. 261 ; Archiv der Pharm., vol. liii., p. 194). 
The author gives the following account of the cultivation of the manna 
ash, and the collection of the manna, from observations made in 
Sicily during the summer 1847. Tho manna ash, Fraxinua omw, 
in the manna districts of Capace, Cinesi, and Fabarotto, where the 
best manna is obtained, does not form woods, as ia generally supposed, 
but is cultivated in separate plantations. These plantations gene- 
rally form regular squares, hedged in with Cactus opuntia. The 
trees aru planted in rows, and are from 2 to 8 inches in diameter, 
with stems from 10 to 25 feet high, which fivm the first shoot are 
kept smooth and clean. The soil is carefully loosened, and kept free 
from weeds. After the eighth year the trees yield manna, which 
thej then continue to do from ten to twelve years, when they are cut 
down, and young shoots from the routs trained ; one rout stock fre- 
quently yields from six to eight new trees and more. For the pro- 
duction of the manna, young and strong shoots are requisite ; but tbi<y 
are not tapped before the tree ceases to push forth any more leaves, 
and the sap eonsequentl; collects in the stem. This period i^ recog- 
nised by the cultivators from the appearance of the leaves ; some- 
times it occurs earlier than at others, and the collection of the manna 
takes place either at the beginning of July or only in August, Close 
to the soil cross sections are made in the stem, and in the lowermost 
sections small leaves are inserted, which conduct tho sap into a re- 
ceptacle formed by a cactus leaf : this is the way the manna in sorte 
is obtained. The incisions are repeated daily in dry weather, and 
the longer this continues the more manna is obtained. The sterna 
are left uninjured on one side, so that the manna runs down the 
smooth hark more easily. The next year the uninjured side is 
cut. The Manna can-nelaia is obtained from the upper incisions, 
more than forty of which may he counted on one tree. The sap is 
there not so fat as below, and consequently di;i.ea ■toot^ g-^kA-^ \ti>n 
tubes and Sat pieces. After thm m&nva.\ias,\iefXL ■cii'nvwiift.*^t<iw>.'v»a 
trees, it 1ms /"urther to bo dried upoti i\v« sUe'WetjXie'iOTe.^iw^ftf'^**^ 
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in cases. The masses \eh adhering to the stems, &fter renioving tlw 
inserted leaves, sre scraped off, and coDstitute the Manna eannelata in 
/raymenfU ; Cannelata, Cm. m /roffm., and Capaee are collected 
at the same time from one stetn ; the more Canndata, the younger, 
and the more Capaee or Geraee, the older the stem. In Sicily the 
latter ie designated in *orte, and is prubabtj the most active. Dry 
and warm weather is essentially reqnbite fur a good harvest. 

HiaCELLABEOOS. 
16. Fort Xatal. — The futare prospects of the district of Natal, 
as a colony, depend very materiaUy, if not exclusively, upon the fill- 
ing op of the unoccupied intervals of the district with emigrants from 
the United Kingdom. Its general capabilities, as we have already 
represented, are of the highest class, either for agricultural or grazing 
purposes. It contains an area of 18,000 square miles, within whioh 
'a found every material for improvement and prosperity a colon; can 
be favoured with, and requires but an intelligent white population to 
develop its immense and fertile resources. Building stone of a very 
good quality is found all over its surface ; and in some localities a 
nuperior description of freestone is found in abundance. Iron ore is 
found in great abundance in the district, and it is said to be of very 
superior quality. The prices realised in England for the first ex- 
portation of cotton grown in this district, exhibited under all the dis- 
advantageous circumstances connected with utter inexperience on the 
part of the grower, of sevenpence farthing per pound, warrants ao 
inference highly favourable to the quality of the aiticle, when it 
shall have received tlie treatment that experience has taught to be 
necessary in cotton-growing countries. The district everywhere is 
covered with vegetation, either in the form of luxuriant grass, which 
grows to a great height, or thorns and low bushes. Timber trees 
only grow in kloofs on sides of hills, excepting a belt which runs 
along the sea-coast. Water abounds in every part, and flowing 
streams cross the path at intervals of only a few miles. In winter 
le of these become dry, but then water may always be obtained 
moderate distances. The soil ie, in all cases, well adapted for 
cultivation ; and on the alluvial lands, near rivers, particularly so, 
producing much larger crops than are ever grown in the colony of 
the Cape of Good Hope. Sandstone and shale are the prevailing 
rocks in the northern portion of this district. The sandstone which 
forma the hills immediately to the north-west of Pieter Maritzburg, 
an excellent building stone, which works well under the chisel, and 
n be obtained in large masses. Coal, containing but little bitu- 
minous matter, occurs in beds in the sandstone. In a kloof nt 
drift of the Bushman's River, there is a thick bod of gijod q 
— J}r Stanper, Sttmeyor-Generai. 
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List of Patents graneed /or Scotland from 2'2d December 1848, 
to 22d March 1849. 

1, To Stephen Tayloe, of Ludgate Hill, in (he city of London, 
gentleman, " certain improTementa in the construction of fire-arms, and 
in oartridges far charging the same,'' being a communication from abroad, 
—26th December 1S48. 

a. Qborqe FBEOOsaoH WiLBON. of Belmont, Yauxhall, in the count; of 
Surrey, gentleman, and Cbarle)i Huhphrev, of Manor Street, Old Kent 
Road, in the said county of Surrey, menilunt, '' improvements in the pro- 
duotion of light by burning oleic acid in lamps, and in the conBtruction of 
hmps, and mannfaoture or preparation of oleic acid for that purpose." — 
asth December 1843. 

3. To William Gilhock Wilson, of Port-Dundos. Glasgow, en- 
giaeer, " improvementi in the formation of moulds and cores of moulds 
for casting iron and other Buhatances."— ith January 1849. 

4. Robert Anoob Sicith, of Manchester, " improvements in the appli- 
cation and preparation of cual-tar."— 4th January 1849. 

5. Edward Schdnch, of Kochdalo, in tlie county of Lancaster, che- 
mist, " iniprovementa in the manufacture of malleable iron, and in treat- 
ing other products obtained in the proccaa." — Stli January 1849. 

6. To John Mitchell, chemist, Hekrv Aldebson, civil-engineer, and 
Thomas Warriner, farmer, of Lyons Wharf, Upper Fora Street, Lam- 
Ijeth, in the county of Surrey, " improvemonta in smelting copper." — 10th 
January 1349. 

7. To John WaiaHT,of Cantberwell, inthe county of Surrey, engineer, 
" improvements in generating steam and evaporating fluids." — lOth 
January 1849. 

8. To David Yholow Stewart, of Montrose, in the kingdom of Soot- 
land, iron-founder, " improvements in the manufacture of mouIdB and 
cores of moulds for easting iron and other aubstanees " — lOth January 
1S49. 

9. To Richard Roberts, of the Globe Works, jMoncheater. in the 
county of Lancaster, " certain improvements in, and applicable to clocks, 

, and other time-keejtera in machinery, or apparatua for winding clocks and 
hoiating weights, and for effecting telegraphic communication between dis- 
tant clocks and places, otherwise than by electro -magnetiBm." — 11th 
January 1349. 

10. To Edward Sladohter, of the Avonside Iron. Works, Bristol, 
engineer, " improvementa in marine steam-engines." - 12th January 1849. 

11 . To IsBAF.L Kinsman. late of New York, but now of Ludgste Hill, 
in the city of London, " improvements in the construction of rotary- 
engines, to be worked by steam or other elastic fluid," being a communi- 
cation from abroad. — 12th January 1849. 

12. To Edward SMiTH.of Kentish Town, in the county of Middlesex, 
blind-manufacturer, " improvements in window-blinds, and in springs, 
applicable to window-blinds, doors, and other like ^lirjuwii." — -\?>Miv 
JanoMj 18i9. 
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13. To Ajidbvw Luis, of SoalbmapUm. in the count; oT Hanta, en- 
gineer, and WiLLiui AixTorr SrintEss, of MOlbrool, in the comit; of 
boath&nijiUm, engineer, " impTaiementi in Eteam-enginee and Eteam- 
boilen, anil in certain apporalus connected thereirith." — IGtIi Janoai^ 
1S49. 

14. To WiLUAM Edwakd NEirroM, of tbe Offiw for PatentB, 66 
Ctimiuxrj Lute, in the count; of Middlesex, o-ttI engineer, " improTe- 
mentc in the eanEtmction of ilores, grates, famaixc, or fire-plai^es, for 
rarioUB luefbl purposes," being a conununication fruma certain foreigner 
retiding abriMd. — I6th Janoarj 1849. 

19. To Jaukr Ha.icilto-1, of London, civil engineer, " impiVTements 
in cutting wood.'' — 17th Januaiy 1819. 

1 6. To AsDHKW Sbaxks, of Robert Street. Adelphi, in tlie connl; of 
Middlesex, engineer, " an impToved mode of giring form to certain metals 
when in a fluid or molten stale." 17th Jannaij 1S49. 

17- To JjtMEB YocNo, of Manchester, in the count; of Lancaster, 
manufacturing cliemist, " improvements in the preparation of certain ma- 
terials used in dyeing and printing.— 19th Jonuar; 1849. 

18. To WiLLiiH Mabtin, of St Pierre Les Calais, in the republic of 
France, machinist, " certmn improvements in machinery' for figuring 
textile fabrics, parts of which improvements are applicable to plajing 
certain musical instruments, and to printing, and other like purposee." 

-24th January 1849. 

19. To Joseph Deelet, of Xewport, in the coonty of Monmouth, en- 
gineer and iron-founder, " improvements in ovens and in furnaces." — 
24th January 1849. 

20. To LAwsEHCe Hill, jun., of Motherwell Iron-Works, near Ha- 
milton, Lanarkshire, civil engineer, '* improvements in the manufacture 
of iron, and in tbe machinery for producing the same," being a com- 
munication from Hekst Bobden, of Troy, in the U. S. of America. — 
Slst January 1849. 

21. To Alexander Passes and Hbnbt Paeeeb, of Birmingham, 
" improvements in the manufacture of metals, and alloying of metals, and 
in the treatment of metallic matters with various substances." — Slst 
January 1849. 

22. To Fbancis Hay Thomson, of Hope Street, in the city of Glas- 
gow, Korth Britain, M.D., " an improvement, orimptoveraents, in smelt- 
ing copper or other ores."— 3d FebmoiT 1849. 

23. To EwALD REiPE,ofFinsbury Square, in the county of Middlesex, 
^^ merchant, "improvements in the manufacture of soap," being parllyacom- 
^M raunication from Antoin Lchaoe, residing abroad. — 5th February 1849. 
^1 24, To David Napieb and James Mdedock Napiee, of tbe York 
^H Hood, Lambeth, in the county of Surrey, engineers, " certain improve- 
^H meats in mariners' compasses, also in barometers, and in certain other 
^M measuring instruments."— 6th February 1849. 

^H 25, To Rees Reece, of London, chemist, " improvements in treating 

^H peat, and obtaining products therefrom." — 5th February J 849. 

^M 36. To Edmukd Georqb Pinchbeck., qS ?\aB'i §tew\„ \iv ■*« .iy;Y of 

^^k London, " improvementi in ceilam ■jwrta o? »\jeB.mv-wi^Etiit*r — aSa"?^!!- 
^^^luirc 184:9. 
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27- To Jameh Robertson, of Great Howard Street, Liverpool, in the 
wiunty of Laneaater, cooper, " improvemenlg in the raanufacture of casks 
and other wooden vessels, and in machinery for cutting wood for these 
purposes."-- 5t!i February 1849. 

28. To AcniLLE Ch4ndoib, of Paris, in the repuhlic of France, manu- 
facturing chemist, " improvements in extracting and preparing the colour- 
ing matter from orchil." — 7th Fehruary 1849. 

29. To Tennet Allmak, of 18 Charles Street, Saint James' Square, 
Westminster, consulting engineer, " improvementa in apparutus for the 
production of light from electricity." — 7th Fehruary 1S49. 

30. TuouAH OE i,A Rek, of Bunhill Row, in the county of Middlesex, 
niannfactuTer, " improyements in producing ornamental snrfitces to paper 
•nd other substaneeg."— 9th February 1849. 

31. To JoKAK Daviks and Georoe Davjes, of the Albiun Irotv- 
Foundrj, in the parish of Tipton, Staffordshire, iron-founder, " improve- 
ments in flteam -engines." — 9th Fehruary lS+9. 

32. To Samuel Brown, the younger, of Lambeth, in the county of 
Smrey, engineer, " improred apparatuses for measuring and registering 
the flow of liquids, and of substances in a running state, which apparatuses 
■re, ia part, also applicable to other useful purposes. " — 13th February 
1849. 

33. Hugh Bell, of London, Esquire, " certain improvemenla in aerial 
machines and machinery, in connection with the buoyant power produced 
by gaaeous matter." — 19lh February 1849. 

34. To James Baibd, of Qartsherrie, in the parish of Old Monkland, 
in the county of Lanark, in Scotland, iron-master, and ALEXANnEa 
'WHirEi.Aw,of Gartsherric Iron- Worlis, parish and county aforesaid, mana- 
ger of said works, " improvements in the method or process of manu- 
facturing." — 23d February 1S49. 

35. Emanuel Miller, of Baltimore, Maryland, in the United States 
of America, gentleman, " certain improvements in dressing or cleaning 
grain, and in separating extraneous matters therefrom." — Slst February 
1849. 

36. 'I'o William Clat, of Clefton Lodge, in the county of Cumber- 
land, engineer, " certain improvements in machinery for rolling iron or 
other metals, parts of which improvements are applicable to other ma> 
ohinery in which cylinders or rollers are used." — luth February 1849. 

37- To Carey M'Clellan, of Larch Mount, in the liberties of the 
city of Londonderry, " an improved corn-mill." — 20tb February 1 849. 

38. To Samuel Wblluah Wbibht, of Chalford, in the county of 
Gloncester, civil engineer, " certain improvements in preparing various 
fibrous substances for spinning, and in machinery and apparatus con- 
nected therewith." — Sfth February 1849. 

39. To Michael Loam, of Treskerley, in the parish of Gwennap, in 
the county of Cornwall, engineer, " improvements in the manufacture of 
ftrges."— Sftth February 1849. 

40. To Robert Jobson, of Holly Hall works, near Dudley, in. ftt 
coanty of BtaSord, " fmi)rovumentB in t\\e Tuu.iwiSwXiiTe ol !,\osft%V — Wvv 

March 1849. 
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41. To WtLLUH Eon-ABD Newton, of the Office for Patents, 66 
Chancery Lane, in the county of Middlesex, civil engineer, " a. certain 
improvement or improvemente in the conatTuction of wheels," being a com- 
munication from abroad. — 5th March 1849. 

43. To John Shitu of Hare, Craig, Dundee, fsctor to Lord Douglas, 
of Douglas, " impro rements in the manufocturo of fluur applicable in 
the making of bread, biecuils, or pastry." —6th Murch 1849. 

43. To WiLLiiH EDwaans Staite, of Throgmorton Street, in the 
eity of London, civil en^neer, " improvements in the constrQctian of 
galvanic batteries in the formation of magnets, and in the application of 
elootrioity and magnetism, for the purpose of lighting and signalising, as 
also a mode or modes of employing the said galvanic batteries, at some 
of them, for the purpose of obtaining chemical products." — 7th Marcli 
180. 

44. Charles Thomas Peaucb, of Parli Soad, Regent's Park, in the 
coimty of Middlesex, Esquire, " improvements in apparatus for obtaining 
light by electric agency." — 7th March 1849. 

43, To RiCHAHD Laming, of Clichy-la-Garenne, in the republic of 
France, chemist, " improvements in the modes of obtaining or maaufac- 
turing sulphuric acid, partly his own invention, and partly a communi- 
cation from abroad," — 9th March 1849. 

46. To GEOKoe Nasmyth, of Great George Street, in the city of 
Westminster, " certain improvements in the construction of fire-proof 
flooring and roofing, which improvements are also applicable to the con- 
struction of viaducts, aqueducts, and culveriats." — 13lh March 1849. 

47. To Thouas Henhy Bobseli., of Wednesbury, patent tnbe-manu- 
facturer, and John Stephen, Woolrich, of Birmingham, chemist, " im- 
provements in coating iron, and certain other metals and alloys of metals." 
—13th March 1849. 

48. To Gboegb Feeousson Wilson, of Bellmont, Vauihall, gentle- 
man, " improvements in separating the more liquid parts from the more 
solid parts of fatty and oily matters, and in separating fatty and oily 
matters from foreign matters, and in the manufacture of candles and night- 
lighta." — 13th March 1849. 

49. To Ohasles Hobbrt Collins, of Brunswick Street, in the city of 
Glasgow, North Britain, paper-manufacturer, " a certain improvement or 
improvements in the manufacture of paper." — 14th March 1849. 

50. John Hick, of Bolton-le- Moors, in the county of Lancaster, en- 
gineer, and William Hodoson Qeatrix, of Kalford, in the county of 
Lancaster, engineer, " certain improvements in ateam-enginea, which im- 
provements are more particularly applicable to marine engines, aad also 
improvements in machinery or apparatus for propelling vessels." — 16th 
Mart;h 1849. 

51. To William Edwaud Newton, of the office for patents, 66 Chan- 
cery Lane, in the county of Middlesex, civil engineer, " improvements in 
engines or apparatus principally designed for pumping water," bemg a 



n from abroad.— 19th March 1849. 

S2. To WiLLiAB Gallowa\ saiA JoasQM.va-«t,t,o^'¥^Q«.MiU,Iron- 

IVorka, Hrjime, in tlie burg^i of Mauc^iestet , imi cwanV^ o^\iK^ica»^aI,Bo.- 

giaeera, " certain impro veroentB in ateMn-emipjiea-" — ^'ii^ fc\smKrs Y^Aa . 
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F.E.S., 114. 
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manufacture of sulphate and muriate of potash, 95. 
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Tea, Indian, sale of, at Kumaon, 188. 
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dered, 298. 
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On the supposed boring powers of the Echinus lividus^ 386. 

Turnip leaves, their constituent parts, 186. 
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